Wve = OS 


- 


a Oo 


25 


FOUNDRY TRADE JOURNAL 


WITH WHICH IS INCORPORATED 
THE IRON AND STEEL TRADES JOURNAL 


VoL. 43. 


Thursday, September 11, 1930. 


No. 734. 


PUBLISHED WEEKLY. 


Subscription Terms: 15s. r annum. 
oy and Colonial: 17s. . per annum. 
bscriptions are payable in in advance. 


All Communications to be addressed to the Editor, 
or to the Publisher, as the case may be, of 


THE FOUNDRY TRADE JOURNAL, 
49, WELLINGTON STREET, LONDON, W.C.2. 


Telegraphic Address: “‘ Zacatecas, Rand, London.” 
Telephone: Temple Bar 3961 (4 lines). 


Contents. 


PAGE 
he Mystery of Cast Iron ... ea by — 
Random Shots 176 
Gas Removal and Grain Refinement of Aluminium - 
lo 1 
The Effect” ‘of Phosphorus on ‘the Strength of 
Admiralty Gun-metal a 181 
A Pioneer Installation 183 
Mould Defects in Steel- Foundry ‘Practice 
New Companies .. 186 
The Continental Steel Cartel i 186 
Lowering of Critical Points in Molybdenum. ‘Steels 186 
Grinding Cemented Tungsten Carbide ? 187 
Iron and Steel Production ... as 
Static Condensers in the Foundry — 
Foundry Congress in Moscow ... 
Contracts Open ... 190 
Iron and Steel Markets ... 


BRITISH CAST IRON RESEARCH ASSOCIATION. 
The Registered Office and Laboratories of the B.C.1.R.A. are at :— 
24, ST. PAUL’S SQUARE, BIRMINGHAM. 
Telephone: Central 1885. Telegrams: CIRA. 
The B.C.1.R.A. Scottish Laboratories are :— 
Foundry Technical Institute, Meek’s Road, Falkirk (Telephone 332). 


Forthcoming Events. 


SEPTEMBER 9-12. 

Institute of Metals :—Autumn meeting at Southampton. 
SEPTEMBER 14-17. 

Newcomen Society :—Summer meeting at Liverpool. 
SEPTEMBER 15-20. 

Iron and Steel Institute:—Autumn meeting in Czecho- 


Slovakia. 
SEPTEMBER 16. 

London Iron and Steel Exchange :—Monthly luncheon at 
the Great Eastern Hotel at 1.15 p.m. dress by 
E. G. Cable (H.B.M. Consul at Portland, Oregon) on 
“How Consuls can Help the Exporter.’ 

SEPTEMBER 24. 

The Ceramic Society (Refractory Materials Section) :— 

General meeting at Olympia, London. 


The Mystery of Cast Iron. 


Several metallurgists, primarily concerned with 
cast iron, have confessed from time to time that 
for complexity and difficulty cast iron is far 
worse than steel. In a_ recent discussion, 
reported in our columns, the author of the Paper 
confessed that, although he had spent most of 
his time dealing with steel, he had for a year 
or two studied cast iron. He had found its 
study extremely complicated, and it was much 


THE FOUNDRY TRADE JOURNAL IS THE more difficult to understand the changes in cast 


OFFICIAL ORGAN OF THE 
INSTITUTE OF BRITISH FOUNDRYMEN ; 
THE WELSH ENGINEERS’ AND FOUNDERS’ 
ASSOCIATION, AND THE FOUNDRY TRADES 
EQUIPMENT AND SUPPLIES ASSOCIATION. 


Institute of British Foundrymen. 


PRESIDENT: 1930-31: 
F. P. Wilson, J.P., 
“ Parkhurst,” Middlesbrough. 
LIST OF SECRETARIES— 


General Secretary: T. Makemson, Saint John Street 
Chambers, Deansgate, nchester. London 
Office: 49, Wellington Street, London, W.C.2. 


Birmingham: F. K. Neath, 24, St. Paul’s Square, 


Birmingham. 
Sheffield: T BR. Walker, 26, Castlewood Road, 


Fulwood, Sheffield. 
Scottish: J. Bell, 60, St. Enoch Square, Glasgow. 


Lancashire: W. Gilpin, “ Sunnyside,” Birch Grove, 
Rusholme, Manchester 


London: Dr. A. B. Everest, Mond Nickel Som 4 
Limited, Chemical House, ‘liban 
London, 8.W.1 


Newcastle-u n-Fyne: Sanderson, 15, Handyside 
Arcade, Newcastle-upon-Tyne. 


East Midlands: H. Bunting, 82, Otter Street, Derby. 


West Riding of Yorkshire Branch: 8S. W. Wise, 
110, Pullan Avenue, Eccleshill, Bradford. 


Wales and Monmouth Branch: J. J. McClelland, 
Druslyn, Bishops 7s Whitchurch, Glam. 


Middlesbrough: F. Harper, “The Briars,” 
Bishopton Road, 


Foundry Trades 


Equipment and _ Supplies 
President: A. 8. Beech, 
13 to 15, Wilson Street, London, E.C.2. 


W. Bridges, Grand Buildings, 
ar Square, London, W.C.2. 


Welsh Engineers’ and Founders’ Association. 


Secretary: E. J. Griffiths, 20, Fisher Street, 
Swansea. 


iron than in steel. ‘ 

It is well worth while emphasising this point 
for several reasons. ‘There is little doubt that 
cast iron is being studied after steel to some 
extent because it is the more complex alloy. 
It is natural and proper to work from the simple 
to the more difficult. Also it is necessary that 
the founding industry -should know and under- 
stand this point, and that employers and pro- 
prietors of works should appreciate the diffi- 
culties of the technical men they employ, and 
sympathise with their troubles. They can assist 
in many ways to ameliorate them by the pro- 
vision of proper equipment, by offering facili- 
ties for belonging to the technical and research 
institutions in the industry and by giving oppor- 
tunities for discussion with other men in the 
same type of work. In this respect the jobbing 
foundry is at a most profound disadvantage, 
because it frequently completely lacks a technical 
staff. In this connection it is well to remember 
that a young man of suitable education, not 
necessarily of university training, can be of 
much more value to such an organisation in and 
about the foundry than when he is confined to 
a small laboratory. In the former case he can 
apply his knowledge directly, and an outside 
chemist may in many works be more suitable. 

One of the things which is becoming clear 
about cast iron is that composition is of compara- 
tively minor importance, and enough evidence 
exists to-day to justify all composition clauses 
in specifications to be swept away. The heart 
of the foundry is the melting furnace and the 
melting procedure. There good raw material 
may be made poor in result or the best may be 
made of indifferent material. When this new 


line of thought is thoroughly explored, we may 


see much more light on the whole problem, and 
some sort of rational approach to the behaviour 
of cast iron may be made. Then we may find 
that no longer will men of experience have 
totally contrary ideas about what should be a 
simple matter of fact. Also we shall look for- 
ward with confidence to the production of irons 
of given properties with the same certainty and 
regularity and uniformity obtained with the 
simple metals and alloys. 


Welding and the Foundry Industry. 


Some time ago we wrote an article for 
‘““The Welder ’’—the house organ of Alloy 
Welding Processes, Limited—in which we 
tried to outline without bias the exact 
relationship between the two _ industries, 
citing welding as a foundry tool for the 
repair of defects; the repair of castings 


broken in service and its effect on the industry; 
whilst some consideration was given to the com- 
petition now being made by fabricated parts for 
replacing castings; and finally we asked for a 
measure of co-operation. An anonymous writer 
has now been given space to reply to us, but he 
has failed to show any profound knowledge of 
the industry he criticised. Reference to the 
petrol engine and horse-drawn vehicle is sup- 
posed to prove that ‘‘ electric welding ’”’ will 
close down the iron-foundry industry. But still 
more ridiculous is the paragraph: ‘‘ There is 
absolutely no reason why the present-day 
foundryman should not adapt himself to electric 
welding methods in the same way as the boiler 
maker.’’ It is perfectly obvious that the writer 
has not realised that no field exists for the fabri- 
cation by welding of any castings of the really 
solid type; there the external competition is 
from the forge. Nor can we imagine many of 
the builders’ and municipal castings being ousted. 


We stressed in our article that the mechanisa- 
tion of moulding was only in its infancy, and 
was capable of infinite expansion. We acknow- 
ledge that welding has encroached upon the pre- 
serves of the foundry, but has done so by cajol- 
ing designers to meet its wishes. Virtually, 
welders have redesigned jobs to suit their con- 
venience, whilst normally the foundry has to 
carry out without question any half-baked de- 
sign which can be put on paper. 

We have no aspirations to be regarded as 
seers, but we are prepared to forecast that time 
will indicate clearly that certain jobs will de- 
finitely belong to the iron foundry; others will 
go to the welders, and between these there will 
be a class of products which will be transferred 
from the one’ to the other, according to the 
technical and economic development of the two 
industries. 

Our critic endorsed our plea for co-operation, 
and we were disappointed that he had not the 
imagination to postulate a scheme based on two 
premises :—(1) Apparently, the welder has some 
real pull with the designer which the founder 
rarely possesses; and (2) those very projections 
which make matters so difficult for the founder 
could easily be tackled by the welder. Here, 
through the designer, there is a real case for. 
co-operation, which would give a better and 
cheaper service to the engineer. 


| 
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Correspondence. 


[We accept no responsibility for the statements 
made or the opinions expressed by our corre- 
spondents.] 


Semi-Steel. 
To the Editor of Tae Founpry Trape Jovurnat. 


Sir,—I was pleased to read the article by 
Vallishe ’’ on Semi-Steel Castings, but beg 
to sound a warning note, which I think should 
have been included in your rather severe com- 
mentary. 

I have been making semi-steel since 1914, and 
am familiar with the results obtained and the 
difficulty of introducing this material. Let me 
say at once that amongst practitioners of this 
art, 15 per cent. steel is the minimum allowable 
to obtain the name ‘ Semi-Steel,’’ and while 
we have used up to 80 per cent., our usual limits 
are 20 per cent. to 60 per cent. steel according 
to requirements. 

Any suitable cupola can be used in the pro- 
duction of semi-steel, and for anyone to sug- 
gest that the simple inclusion of a percentage 
of steel, with no further instructions, will pro- 
duce either semi-steel or anything like it, is quite 
wrong. Many foundries have tried it and failed, 
whilst many engineers have bought it and cursed, 
and I feel that for an article and comments 
such as appear in your present issue, to be 
allowed to go as correct, would be a further 
bar to what I consider the finest form of grey 
iron that can be produced. 

A fineness of grain structure, a strength and 
homogeneity that equals anything that can be 
obtained by any other cupola iron, and beats 
most, is obtainable by the use of steel in a suit- 
able cupola, and nothing else will do. 

The production is not cheaper than common 
iron, as certain things must be done to ensure 
that the charge as estimated can be obtained 
when due. The heat-life in a correct mixture 
is at least double that of common iron. After 
three months we inquired about one job that 
usually lived three weeks: ‘‘ Still at work,’’ was 
the reply, and this firm’s buyer nearly had a 
breakdown before we could obtain 2s. per ewt. 
for these castings over the previous price. One 
or two firms which we supply have found better 
markets for common iron, but send to us for 
semi-steel. 

For chill work, this material is excellent and 
challenges steel castings, but it must be under- 
stood there is no malleability about it, and as 
malleable foundries are also making malleable 
semi-steel, it behoves salesmen to be very careful 
in what claims they make. : 

Any casting now produced in grey iron can 
be a better casting in semi-steel, regardless of 
size or shape, but there are several things which 
must be carried out, even when cupola practice 
is correct, and this is essential.—Yours, etc., 


Ritey.”’ 


[We are still unrepentant, even though our 
correspondent arbitrarily fixes the minimum per- 
centage at 15. Actually only a week or two since 
we inspected a semi-steel mixture containing 
a maximum of 2 per cent. steel. If we were 
asked to fix a minimum percentage for this 
nebulous commodity we would standardise on 25 
per cent.—Epiror. | 


AN EXCELLENT LUBRICANT for threads can be made 
from 33 per cent. tallow, 23 per cent. white lead, 
4 per cent. graphite and 40 per cent. fatty oil. This 
will prevent threads seizing up, also torn and 
stripped threads. 


ACCORDING TO STATISTICS supplied by the Carborun- 
dum Company, Limited, Trafford Park, Manchester, 
the average life of a carborundum crucible when 
melting gun-metal or phosphor-bronze is 117 heats, 
the range being 103 to 145. 
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Book Review. 


The Elements of Ferrous Metallurgy, by 
J. L. Rosennoitz. Published by Chapman & 
Hall, 11, Henrietta Street, Covent Garden, 
London, W.C.2. Price 15s. 

When we came to study this book we realised 
that some of our old text-books were out of date. 
One subconsciously imagines that the great 
underlying principles of metallurgy, as utilised 
by Percy, Siemens, Bessemer and Huntsman, 
would stand for all time, at least so far as the 
neophyte was concerned. But now it seems 
necessary that the student should know some- 
thing of space lattice, X-rays and the equi- 
librium diagram. The avowed object of the 
book is to provide a manual for engineering 
students, or to provide a basis on which the metal- 
lurgical tyro can build. In general, the author 
has succeeded, but we feel that Chapter X is 
a little too advanced for engineers. It must be 
remembered that the book is written by an 
American for Americans, and their metallurgical 
processes, and especially analyses, differ from 
British practice. In general, the percentage of 
carbon for any given product runs higher than 
British, whilst the silicon runs lower. 

We were just a little disappointed when we 
read Chapter XVI, ‘‘ Cast Iron,’’ which outlines 


the influence of the various constituents on cast ° 


iron, because the author, in common with nearly 
every other, has regarded this material from 
two aspects only: mechanical strength and 
machinability; whilst giving credit for cheap- 
ness and ability to fill moulds. No credit is 
ever given for non-corrodibility, for its use as 
hardware in the shape of rice bowls. Its high 
compressive strength is also forgotten. 

The book takes the subject of ferrous metal- 
lurgy from fundamentals, such as oxidation and 
reduction, through blast-furnace practice, 
wrought iron, the cementation and crucible pro- 
cesses, Bessemer and open-hearth plants and 
electric melting. A chapter is devoted to defects 
in ingots and another to the foundry. In 
16 pages, both the grey-iron and steel foundry 
is covered, and yet as a survey for engineers it 
is complete. Even the few lines devoted to semi- 
steel contains the essential information. Chap- 
ter X, to which we have previously referred, 
opens with a modicum of physical chemistry to 
initiate the subject of equilibrium diagrams in 
general and the iron-carbon in particular. We 
congratulate the author on having reduced the 
subject to its simplest possible terms. The 
balance of the book is made up of the mechanical 
treatment of steel-rolling, forging, stamping, 
tube-making and wire drawing, heat-treatment 
and the constitution of steels, alloy steels, cast 
irons and malleable cast irons. This last chapter 
only treats of whiteheart in a cursory manner, 
as not being of much interest to American 
readers. 

The book, which contains about 250 pages, is 
excellently illustrated with 138 diagrams, micro- 
photographs and pictures of plant, but only 
fairly well indexed. 


AN INCREASE OF CAPITAL is proposed by the direc- 
tors of Crompton Parkinson, the electrical engineers 
and manufacturers, amounting to £826,769, by the 
creation of 600,000 shares of 5s. each, to be known 
as ‘‘A”’ ordinary. No voting rights will be 
attached to the shares. It is also proposed to adopt 
new articles of association. No fundamental altera- 
tions are proposed. These incorporate the changes 
which have been effected by the various resolutions 
passed since the present articles of association were 
adopted and the increase of capital now proposed, 
and also bring the articles into line with the provi- 
sions of the Companies Act, 1929. For convenience, 


the new articles confer upon the directors specific 
power to regulate the dividend rights of newly- 
issued shares in respect of the financial year during 
which they are issued. The meeting to approve 
the proposals will be held at Bush House, Aldwych, 
W.C.2, on September 18. 
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Random Shots. 


When is a foundry not a foundry? The 
answer apparently is, when it is a railway con- 
struction shop. One of the London dailies last 
week reproduced, when the heat-wave was at its 
height, an excellent picture of two moulders 
pouring from a shank. The picture itself was 
first-rate, but the caption, in reply to the ques- 
tion ‘‘ Who had the hottest job yesterday?” 
referred to the scene taken in “a railway con- 


struction shop.” 
* * 


The paper in question is commendably trying 
to give the public some information about indus- 
trial work, which the normal daily paper ig- 
nores, but nothing is gained and a good deal is 
lost by not using the descriptive titles and 
names for processes when they are applicable. 
Good photographs are hard to take in a foundry. 


As you may have observed before now, I am 
an omnivorous newspaper reader, and I am just 
as fond of the provincial as of the metropolitan 
Press. Not that I am much concerned with 
local hospital fétes, police-court reports, or pro- 
posals to substitute buses for trams that occupy 
the place of honour in the ‘‘ Muddleford Times ” 
. it is the advertisement columns that chiefly 
attract me. In fact I might almost say that 
the study of advertisement columns is one of 
my besetting sins, though a sin that is quite 
profitable at times. 

* 


Not for anything would I miss the reverential 
awe that fills me when I read in a respectable 
Sunday sheet: ‘‘ Butler required, two in family, 
fifteen servants kept.’’ Or the spasm of hope 
that shoots through me when a vacuum-cleaner 
company announces that half-a-dozen salesmen 
are required, in whom personality is the one 
essential, for ‘‘ experience means nothing to us.” 
At times the country seems littered with men 
and women who have been tried and presumably 
abandoned as lacking in personality by that 
concern. 


Actually the advertisement columns of the 
provincial papers have an interesting and not 
altogether useless purpose to serve from the 
point of view of the impartial observer. They 
offer an extremely significant guide to the trades 
of a given locality. Everybody knows the con- 
nection of Manchester with cotton, Falkirk with 
light castings, and Birmingham with hardware 
and engineering, but a glance through the 
‘* Wanted ’’ columns of a leading paper from 
each of these cities brings home their staples 
in a new way. For country-wide and even 
Empire-wide needs are reflected therein. What 
daily, for instance, is read by most printers and 


compositors ? 


The ‘‘ Agony ’’ columns no longer appeal to 
me, though in my youth I used to value ‘“ The 
Times’? and the ‘‘ Morning Post’’ for no 
other reason. But it has been dinned into us 
so thoroughly that when ‘‘ Heartbroken Rosie ” 
appeals to ‘‘ Blue-eyed Boy ’’ to come back at 
once and save her life it is either a racing tip 
or a code message from one crook to another 
that the charm is gone. 

* * 


And nowadays undue prominence always seems 
to be given to announcements that Good Prices 
can be obtained for old False Teeth (the adver- 
tisement is usually at least as prominent as the 
teeth), and that gin is a cure for indigestion 
(and, oh, boy! what a cure!), and that Lady 
requires £1,000 urgently on no security if she 


is to be spared the workhouse. . No, the 
** Agony’? column is not what it was. Not, at 
any rate, in the humble opinion of 

MarkKSMAN. 


| 
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Gas Removal and Grain Refinement of 
Aluminium Alloys.* 


By W. Rosenhain, D.Sc., F.R.S., J. D. Grogan, B.A., and T. H: Schofield, M.Sc. 
(From the National Physical Laboratory.) 


Introduction. 


Recent developments in the treatment of 
aluminium and some of its alloys for the removal 
of gas were stimulated first by the work of 
Archbutt' on pre-solidification,’? by 
Rosenhain’s method of passing nitrogen through 
the molten metal. This has since been extended 
by Tullis,? who has examined the behaviour of 
chlorine and developed the use of boron 
trichloride. 

In the research here described it was desired 
to carry the investigation further by examining 
the effect of passing other volatile substances 
through or into the molten metal. The remark- 
able effects of boron trichloride in bringing about 
removal of gas and grain refinement, as described 
by Tullis, suggested to the present authors that 
similar effects might be obtained more conveni- 
ently by the use of other substances. The sub- 
stance first selected was titanium tetrachloride, 
which is a volatile liquid bearing a certain degree 
of similarity to boron trichloride, while it is 


readily obtainable commercially and can be 
handled with comparative ease and without the 
necessity of preparing it in the foundry. The 
results obtained with titanium tetrachloride led 
the authors to investigate the behaviour and 
effects of other volatile substances. In selecting 
these substances it appeared desirable to avoid 
those from which hydrogen could be introduced 
into the metal; water in any form is most objec- 
tionable from this point of view. Further, owing 
to the troublesome effects resulting from the 
formation of alumina, oxygen-bearing substances 
are also undesirable. These considerations prac- 
tically restrict the choice to halogen compounds, 
and among these the chlorides are the cheapest 
and most readily available. The present work 
has, therefore, been restricted to chlorides. 

The following materials were chosen for inves- 
tigation: —(1) Carbon tetrachloride, (2) silicon 
tetrachloride, (3) titanium tetrachloride, (4) tin 
tetrachloride, (5) aluminium chloride, (6) ferric 
chloride, and (7) tetrachlor-ethane. Of these 
the first four occur in Group IV of the Periodic 
Table, and 5 and 6 in Group III. Tetrachior- 
ethane was chosen in order to determine the 

* A Paper read before the Autumn Meeting of the Institute 
of Metals. 

1 «Journal Institute Metals,”” 1925, 33, 227-239. 

2 Ibid, 1928, 40,55-61. English Patent 272,326. Pamphlet 
on *‘ Cindal,” published by D. & J. Tullis, Ltd. 


influence of a which contains 


hydrogen. 


compound 


Apparatus Employed. 

The apparatus employed is shown in Fig. 1. It 
consists of a glass separating funnel attached to 
a steel tube. To the lower end of the tube is 
attached an inverted Salamander crucible, near 
the rim of which a ring of small holes has been 
drilled. A  nickel-chromium alloy steel tube, 
kindly supplied by Messrs. Accles & Pollock, 
Limited, Oldbury, was found to be very resistant 
to the attack of chloride vapour even at elevated 
temperatures, and superior to ordinary mild steel 
in this respect. 


The metal to be treated is melted in a Sala- 
mander crucible in a gas-fired furnace, and 


177 


Peter Spence & Sons, Limited, Manchester Alum 
Works, Manchester. 


Gas Removal. 
Alloy Employed. 


While aluminium itself, even when it contains 
considerable quantities of dissolved gas, gives 
castings which appear relatively sound, many of 
the commercial alloys are more sensitive to gas 
content. In some the unsoundness, due to gas, 
is distributed in the form of fine intercrystalline 
fissures, difficult to detect in cut and polished 
sections. In the 12 per cent. silicon alloy, such 
unsoundness as occurs takes the form of relatively 
large cavities.* For this reason this alloy has 
been chosen as suitable for the experiments on 
gas removal. 

Preparation of Alloy. 

The alloy was prepared by dissolving silicon 
in commercial aluminium. During the process 
the metal was exposed to furnace gas for a con- 
siderable period, so that opportunity was afforded 
for its absorption. When the silicon was dis- 
solved, the metal was skimmed and cast in cast- 


iron notched moulds. 


Fic. 2. 
SiCl,; No Gas. 


treatment is carried out while the temperature 
of the molten metal is rising to that employed 
for casting. The apparatus, carried on a tripod, 
is placed over the furnace so that the inverted 
crucible dips into the molten metal. The requi- 
site amount of chloride is poured into the funnel, 
and pressure is applied to the top, to force the 
liquid ‘through the funnel into the tube, when 
the tap is opened. The pressure is applied by 
means of a cylinder containing nitrogen. The 
liquid runs down the tube, vaporises and passes 
into the molten metal in the form of gas. 


Quantity of Chloride Employed. 

A “unit ’’ quantity of chloride was chosen, 
based on the titanium in titanium tetrachloride, 
and is that volume which contains 0.05 per cent. 
of titanium relative to the weight of metal 
employed. It is very nearly 0.5 c.c. per lb. of 
metal. The ‘‘ units’? of the other chlorides 
contain the same weight of chlorine as the unit 
of titanium tetrachloride. 

The titanium tetrachloride employed in this 
investigation was kindly supplied by Messrs. 


-INGOTS OF SILICON-ALUMINIUM TREATED wiTH Si Cl,. 
4 Units or SiCl,; Some Gas PRESENT. 


No. 1.—TREATED WITH 


No. 2.—TreatED 8 UNITS OF 


' Treatment of Metal. 


The requisite quantity of metal was melted in 
an uncovered Salamander crucible in a gas-fired 
furnace. Care was taken to prevent the tem- 
perature of the metal from rising above 
700 deg. C. Treatment was commenced as soon 
as the metal was molten, with 0, 2, 4, 8 and 
16 units of chloride. The progress of the treat- 
ment was in no way spectacular. As the chloride 
passes into the metal, white fumes appear round 
the inverted crucible and occasionally a bubble 
of vapour escapes. Since the fumes cause irrita- 
tion, it was found desirable to provide a venti- 
lating hood to prevent them from escaping into 
the air. As treatment proceeds the nature of 
the scum on the surface of the metal changes ; 
it assumes a non-metallic appearance and is small 
in quantity. When the treatment is completed, 
the crucible is removed from the furnace, 
the metal skimmed and poured at 700 deg. C. 
into an open sand mould, circular in section, 
3 in, in dia. and 3 in. deep, without ‘“ following 


3 Budgen, “ Journal Institute Metals,” 1929, 42, 119-132. 
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up.’ The remainder of the metal is cast in a 
l-in, dia. sand mould and a deep trough ingot 
mould. 

Tullis’ has pointed out that the appearance of 
the surface of the ingot during and after solidifi- 
cation gives an indication of the gas content of 
the metal. When sufficient gas is_ present 
bubbles rise during solidification and disturb the 
surface, causing it to solidify with a honeycomb 
structure. When little or no gas is present the 
surface of the ingot remains smooth and bright. 
This observation has been confirmed in the 
present investigation. Such appearances are 
shown in Fig. 2. When cold, the 3-in. dia. 
sand-cast cylinder is cut down the centre, and 
the face of one half-section ground and _ polished 
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ing quantities of chloride used until a limiting 
value is reached, after which further increase 
in the quantity of chloride produces no increase 
in density. This limiting value is reached when 
the polished section of the ingot is substantially 
free from small cavities, showing that in this 
alloy such a casting acts as a sensitive indicator 
of the presence of gas. 


Treatment with Chlorides Solid at Room Temperature. 

The method of applying aluminium and ferric 
chlorides, which are solid at room temperature, 
was as follows:—A small quantity of the salt, 
wrapped in thin aluminium foil, is dropped on 
the surface of the molten metal and stirred in 
by means of an inverted crucible mounted on 
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claim that titanium tetrachloride is to this 
extent more efficient than the other reagents, 
it has been shown on larger melts of other alloys 
that this quantity is sufficient regularly to re- 
move gas from the metal. The density figures 
obtained are given in Table I. 


Effect of Treatment on Microstructure. 


The untreated alloy, when cast in the form 
of l-in. dia. sand-bar, is definitely modified, 
and contains dendrites of primary aluminium 
in a eutectic which is rather coarse for a modi- 
fied material. ‘Treatment with any of the 
reagents, except titanium tetrachloride, pro- 
gressively destrovs this modified structure and 


Fic. UNTREATED. 


for visual examination. The alloy when sand 
cast in this form does not form a central shrink- 
age cavity, but develops a number of small 
scattered holes, generally more or less round. 
After treatment for the removal of gas, however, 
the alloy develops a central shrinkage cavity, 
connected with the surface by a very narrow 
neck. As gas removal becomes taore complete 


AS 


SILICON-ALUMINIUM UNTREATED. 
x 150. 


the size of this cavity increases while the num. 
ber of scattered holes decreases. Figs. 3, 4 and 
5 show the unsound, untreated alloy, and in- 
creased soundness after treatment with 2 and 
4 units of titanium tetrachloride, respectively. 

The presence of the central shrinkage cavity 
made it necessary to make density measurements 
on half-sections instead of on the whole casting. 
It was found that density increases with increas- 


4 Loe. cit, “Cindal” pamphlet. 


Fig. TREATED WITH 
2 Units or TiCl,. x 1. 


(Reduced one-sixth in reproduction.) 


an iron rod. When fuming has subsided another 
small portion is added, and the process con- 
tinued until the requisite quantity has been 
used. The metal is then examined in the manner 
described above. 


Results Obtained. 

All the materials employed proved efficacious 
in removal of gas from the metal. Even tetra- 
chlor-ethane, which contains a considerable per- 
centage of hydrogen, is little, if at all, inferior 
to the other reagents in this respect, although, 
in this case, all the castings show slight signs 
of residual gas. Concerning the relative effi- 
ciency of the various reagents there is some 
doubt, owing to the wide limit of experimental 
error produced by the small quantities of metal 
employed. Tin tetrachloride and ferric chloride 
contaminate the metal with tin and iron, and 
by altering the density prevent that property 


TABLE I.— Density of Half-Sections of 3-in. dia, Silicon- Aluminium 
Castings. 


Quantity used. 


Material used. 


0 2 4 ia 16 
unit. units. units. units. units. 

Carbon tetrachloride .. 2.579 2.605 2.625 2.671 
Silicon tetrachloride 2.592 2.658 2.666 
Titanium tetrachloride 2.566 2.645 | 2.642 _— 
Tin tetrachloride --| 2.574 - 2.589 2.605 2.680 
Aluminium chloride .. 2.569 2.607 2.662 
Ferric chloride 2.569 2.589 
Tetrachlor-ethane 2.574 2.589 2.663 


from being used as an accurate measure of 
soundness. Silicon tetrachloride, carbon tetra- 
chloride, tetrachlor-ethane and aluminium 
chloride give much the same density (2.66) after 
treatment with 16 units in the case of carbon 
tetrachloride, and 8 in the case of the other 3. 
The influence of titanium tetrachloride was in- 
vestigated on metal from another source and 
gave sound castings, although of lower density, 
after treatment with 4. units. While the 
evidence available is not sufficient to justify a 


SILICON-ALUMINIUM TREATED WITH 
4 Units or TiCl,. x1. 


causes reversion to the normal. This change is 
shown in Figs. 6 and 7. The change is 
not observed when titanium tetrachloride is 
emploved. It is possible that titanium itself is 
capable of modifying the structure of the alloy 
to some extent, but this point has not yet been 
further investigated. 


Fic. 7.—S1Licon-ALUMINIUM TREATED WITH 
16 Unirs or SiCl,. x 150. 


Effect of Treatment on Grain-Size. 


As no satisfactory reagent is as yet available 
to disclose the macrostructure of _ silicon- 
aluminium alloys, the accurate determination of 
grain-size in this case is difficult. The distri- 
bution of the dendrites of primary aluminium 
and the orientation of needles in the eutectic 
afford an indication, which, however, is seriously 
influenced by the change in microstructure 
described above. Careful examination did not 
indicate that any alteration of grain-size is 
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produced by treatment with carbon, or silicon 
tetrachlorides, tetrachlor-ethane or - aluminium, 
or ferric chlorides. Treatment with titanium 
tetrachloride, and to a lesser extent with tin 
tetrachloride, produces a definite reduction in 
grain-size. 


Grain Refinement. 


Experiments on Aluminium. 

As unalloyed aluminium when sand-cast de- 
yelops a relatively coarse crystal structure, which 
is easily disclosed by etching, it was employed 
in the following investigation into the influence 
of these reagents on grain-size. 
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Titanium as a Grain-Refining Agent. 


It appeared from these experiments that 
titanium itself is the grain-refining agent. 


Consequently, materia! treated with titanium 
tetrachloride should give the same fine structure 
after remelting, provided that the titanium is 
not eliminated during melting. To examine 
this question some of the treated metal was 
remelted and cast as before. The same fine 
structure is obtained, even when the metal has 
been kept molten for 30 minutes at a tempera- 
ture of 740 to 780 deg. C. before re-casting. 
This result is confirmed by adding titanium in 
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Treatment of “ Y ”-Alloy with Titanium Tetrachloride. 

As titanium tetrachloride had proved to be 
efficient, both in the removal of gas and in re- 
ducing grain-size, it was decided to investigate 
the manner in which these refinements would 
influence the mechanical and “ working ’’ pro- 
perties of a commercial alloy, and for this pur- 
pose ‘Y’’-alloy was selected as one which is 
employed in both the cast and wrought states. 
The influence of titanium tetrachloride in re- 
moving gas from this alloy was examined in the 
usual manner; l-in. dia. bars and slabs for 
rolling were then prepared from treated metal. 


Fie. 8.—-ALUMINIUM TREATED witH 10 Units 
Fe Cl,. No Grain Rerinement. 1. 


The procedure adopted was similar to that 
already described. The metal after treatment 
was cast at 700 deg. C. into a 3-in. dia. sand 
mould, and no “ following up’’ was employed. 
The ingot was split down the centre, and the 


od 


4, 


Fie. 11.—Atuminium Untreatep. 50. 


cut surface polished and etched, either in caustic 
soda or in Vilella’s reagent. 

The results obtained confirm the observations 
made on the silicon-aluminium alloy. Carbon 
tetrachloride, silicon tetrachloride, ferric 
chloride and aluminium chloride do not alter 
the grain-size. Tin tetrachloride produces a 
small but definite reduction, and titanium tetra- 
chloride a marked reduction. Figs. 8 and 9 
show the grain-size of metal treated with 10 
units of ferric chloride and 4 units of titanium 
tetrachloride. 


Fic. 9.—ALUMINIUM TREATED with 4 UNITS 
Ti Cl,, Grarn Rerrnement. xX 1. 


(Reduced one-sixth in reproduction.) 


the form of alloy prepared by the ‘‘ Thermit ”’ 
process. By this means metal containing 0.12 
per cent. of titanium was prepared and cast. 
The crystal size of this metal is small, com- 
parable with that of metal treated with 
titanium tetrachloride. The structure is shown 
in Fig. 10. 

On the other hand, the metal is low in density, 
which is 2.617 compared with 2.670 of the sand- 
east virgin aluminium, and it also contains 
cavities visible to the naked eye. It appears, 
therefore, that titanium does not prevent the 
absorption of gases by molten aluminium. 


Effect of Thorium on the Grain-Size of Aluminium. 

Carbon and silicon, the elements of lowest 
atomic weight in Group IV, do not exert any 
obvious influence on the grain-size of aluminium. 
Titanium and tin, heavier elements of the same 
group, exert a refining influence. The infiuence 
of thorium, a still heavier element of the same 
group, was examined. An alloy containing 
0.5 per cent. of thorium, cast in the usual 
manner, was found to have the unrefined struc- 
ture of virgin aluminium. 


Effect of Titanium on Microstructure of Aluminium. 

The aluminium employed contained 0.1 per 
cent. each of iron and of silicon, which in the 
l-in. dia. sand-cast bar gives the structure 
shown in Fig. 11. This structure appears to be 
unaltered by the titanium tetrachloride treat- 
ment. Fig. 12 shows the structure after 
treatment with 8 units of titanium tetrachloride. 


Absorption of Titanium by Aluminium. 

The quantity of titanium found in aluminium 
and silicon-aluminium after treatment with 
titanium tetrachloride has been found to vary 
from a trace upwards, but never approaches the 
quantity of titanium employed. In alloys con- 
taining magnesium, however, considerably 
greater quantities of titanium are absorbed, and 
selective elimination of magnesium occurs. 


Fig. 10.—Atuminium + 0.12 per cent. Tr 
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3-in. dia. Sand Casting. 


The procedure adopted was similar to that 
employed in the previous experiments. Very 
little fume was evolved on treatment, unless the 
rate of addition of titanium chloride was made 


‘ 
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Fic. 12.—ALUMINIUM TREATED WitH 8 Units 
or TiCl,. x 450. 


excessively rapid. Little or no gas was evolved 

on solidification in any casting of the series. 
Density determinations of half-sections of the 

3-in. dia. castings gave the following results :— 


No. Treatment. , Density. 
1 None | 2.708 
2 Two units Ti Cl, 2.714 
3 Four ,, 2.735 
4 Eight ,, 2.733 


The appearance of the 3-in. dia. castings wher 
cut and polished is as follows :— 
D 


0. 
| 
3 
Ao 
>| 
4 


180 


No. 1.—Considerable unsoundness; apparently 
fine intercrystalline cavities, particularly around 
the edges adjacent to the sand. 

No. 2.—Sounder. 

No. 3.—Still sounder, except around edges 
adjacent to the sand. 

No. 4.—Not so good as No. 3. 

The inferiority of No. 4 to No. 3 is probably 
due to lack of adequate control of the process 
when carried out on the small scale employed 
in the experiment. 

Macrostructure. 

In all cases the crystal size is small, the treated 
material being somewhat finer than the un- 
treated. Figs. 13 and 14 are photographs of 
ingots 1 and 3. 


Preparation of 1-in. dia. Bars of “ Y”-Alloy. 

Ten pounds of new metal, melted in a Sala- 
mander pot in a gas-fired furnace, were treated 
with 2 ¢.c. of titanium tetrachloride per pound 
of metal, and six chill- and six sand-cast bars 
were prepared according to standard practice. 

Microstructure. 

Transverse sections of the croppings from the 
base of bars 1 and 6 were polished and examined 
under the microscope. The chill-cast material 
was very sound and almost free from cavities. 
The sand-cast material was not so sound and 
contained a few intercrystalline cavities, mainly 
round the edges. The eutectic structure 
appeared not to be altered in any way by the 
treatment. 


Fig. 13.-—** Y ’’-Attoy Untreated. x 1. 
Density. 

The density of the cropped bars, and of the 
threaded test-pieces machined from them, was 
determined. ‘The density of the chill-cast bars 
was very satisfactory; that of the test-pieces 
machined from them was lower, as is usually 
the case. The density of the sand-cast bars, 
although not so high, was quite satisfactory, 
and increased on machining into test-pieces 
This confirms the observation made on the 
polished sections of the sand-cast bars, that 
unsoundness is concentrated mainly near the 
surface of the bars. The density figures obtained 
are shown in Table II. 

Tasie Il.—Density of Cropped Bars. 


Chill-cast. 


Sand-cast. 


No. of | 
bar. Un- Un- 
| machined. Machined. ackieel Machined. 
1 2.806 2.798 2.748 2.785 
2 2.806 2.799 2.753 2.781 
3 2.808 | 2.800 2.757 2.788 
4 | 2.807 | 2.802 2.757 2.785 
5 2.807 2.799 | 2.755 2.785 
6 2.810 | 2.803 | 2.763 2.790 


Mechanical Properties. 
The cropped bars were heat-treated in the 
usual manner, and threaded test-pieces were 
machined from them after heat-treatment. 
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After storage at room temperature for 14 days 

the test-pieces were broken in tension. Table HI 

gives the results obtained. 

I1].—Mechanical Properties of Heat-Treated Cast 
Alloy. 


Chill-cast. Sand-cast. 


.4/8s. 

=<es & 

ZS 

& ~ == 5 

= 

1c 19.9 4 IS 16.6 1.5 
2C 19.9 4 28 16.0 VS* 
3C 19.9 3 38 16.1 1 
4C 20.9 4 48 16.5 1 
5C 19.6 3 5S 16.5 1 
6C 21.0 5 6S 16.5 1 


* Broke outside gauge marks. 

In all cases the fractures were clean and dis- 
closed no signs of dirt or unsoundness. The 
figures, particularly those of elongation, are 


TREATED witH 4 Units 
or TiCl, x1. 


very satisfactory and distinctly superior to those 
obtained from untreated material. 
Preparation of “ Y”-Alloy Sheet. 

Three slabs for rolling were prepared of dimen- 
sions 15 by 7 by 14 in. cast in a metal mould 
according to standard practice. The metal 
received the following preliminary treatment :— 


Slab No. Treatment. 
1 None. 
2 1 c.c. Ti Cl, per Ib. 
3 2c.c.TiCl, ,, 


Slabs 1 and 2 evolved some gas on solidification. 
No evolution of gas was observed from slab 3. 

The slabs were cut up and marked as in 
Fig. 15. The lower side of the discarded top 
portion and the lower side of piece D were 
polished and etched. The sections of slab 1 were 
very unsound and contained a number of 
rounded holes and_ intercrystalline cavities. 
Slabs 2 and 3 were much less unsound. In each 
case the grain-size was small. 

Density. 

The density of the three portions, A, B and C 
of each slab, was determined with the following 
results :— 


TaBLe IV.—Density of Slabs for Rolling. 
Portion. 


Slab 1. Slab 2. Slab 3. 
A 2.740 2.777 2.788 
B 2.744 2.777 2.789 
Cc 2.758 2.783 2.790 


favourably with those obtained on the treated 
l-in. dia. chill-cast bars. 
Forging and Rolling. 
With the equipment available in the labora- 
tory, it has generally been found necessary to 
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employ a preliminary forging operation in the 
preparation of ‘* Y “’-alloy sheet of satisfactory 
quality. It was hoped that the improvement in 
soundness and refinement of grain resulting from 
the titanium tetrachloride treatment might 
render this operation unnecessary. 

Pieces B and C of each 


slab were soaked for 1} hrs. panne 
at 480 deg. C. They were 

then reduced 10 per cent. 

in thickness, pieces C by 

forging, pieces B by roll- . 

ing. All were then reduced Seber 


fetched 


in stages to 0.1 in. thick- cam) 
ness by hot-rolling. During 
the earlier stages slab 1 
developed considerable sur- 
face cracking, the un- 
forged piece being worse 
than the forged piece in 
this respect. The treated 
material was considerably 
superior and developed 
little surface cracking, 
even- when the forging "I. 15.—Section 
operation was omitted. OF SLAB FOR 
Indeed, the best result was Rong. 
obtained from piece 3B, 

which had had full titanium tetrachloride treat- 
ment and no preliminary forging. 


Drastic Rolling. 

To determine to what extent the treatment 
allowed the metal to be roughly treated, pieces 
A of the three slabs were hot-rolled to 1.0 in. 
thickness without intermediate annealing. They 
were then reheated and rolled to } in. thickness. 
Slab 3 stood this treatment very well and 
could have been rolled further to produce satis- 
factory sheet, although a little surface cracking 
had occurred. Slab 2 was somewhat inferior. 
Slab 1 developed such serious surface crack- 
ing that satisfactory sheet could not be pro- 
duced from it. 

Mechanical Properties of Treated Sheet. 

Tensile test-pieces were cut from the sheet 
after the usual heat-treatment. The figures 
obtained show that the treatment does not 
adversely affect the mechanical properties. 
TaBLe V.— Mechanical Properties of Treated Y Alloy 


Sheet. 
Ultimate Elongation. 
Sheet No. stress. Per cent. 
Tons /in.2, on 2 in. 
3B 24.5 19 
3C 24.5 18 
2B 24.1 | 19 
| 24 19 
Conclusions. 


1. All chlorides are efficacious in removing gas 
from the metal. Even tetrachlor-ethane, which 
contains a considerable percentage of hydrogen, 
is less effective than the other reagents, although 
in this case gas removal is probably rather less 
complete. The silicon-aluminium alloys, in par- 
ticular, appear remarkably sound after this 
treatment, which, however, generally causes 
very complete ‘‘ reversion.” 

2. Titanium tetrachloride, in addition to re- 
moving gas, causes the development of a very 
fine grain in the metal, to that extent resembling 
boron trichloride in behaviour. 

3. The reduction in grain-size is produced by 
the titanium, not by the chloride, and persists 
after remelting, and is also produced by addi- 
tion of small quantities of titanium in the form 
of titanium-aluminium alloy. 

4. The refinement of the macrostructure is not 
accompanied by an alteration in the micro- 
structure. 

5. Treatment of a commercial alloy with 
titanium tetrachloride (‘‘ Y ’’-alloy was chosen 
for test, as it is employed both in the cast and 
wrought state) provides a method of producing 
castings of high quality and markedly improves 
the ‘‘ working ’’ properties of the metal. 
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The Effect of Phosphorus on the Strength of 
Admiralty Gun-metal.* 


By H.C. Dews.+ 


Although the effects upon the properties of 
Admiralty gun-metal of several impurities, such 
as lead, arsenic, and antimony in_ particular, 
and other metals in less detail, have been in- 
vestigated and the results dealt with in Papers 
presented to the Institute, the effect of phos- 
phorus appears to have received little attention. 
There have been frequently published, neverthe- 
less, prolific data in relation to the effect of 
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Fic. 1. 


Test-Bar Casting. 


phosphorus on the pure bronzes. The zinc- 
bronzes, however, of which Admiralty gun-metal 
is the best-known example, exhibit several dif- 
ferent properties and serve very different pur- 
poses in practice from the phosphor-bronzes, and 
the effect of phosphorus upon the two types of 
alloys is not in all respects similar. The amount 
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of phosphorus, too, which is added to gun-metal 
is much less than is generally found in phosphor- 
bronze. It appears, then, that some report upon 
the effects of phosphorus on gun-metal should 
now be available. 


* A Paper read before the Autumn Meeting of the Institute 
of Metals. 
+ Metallurgist, Dewrance & Company, London. 


The practice of adding a small amount of 
phosphorus to the melt during the preparatton 
of gun-metal is in use in many foundries, and 
the opinion is well supported amongst foundry- 
men that greater facility in producing sound 
castings is thereby obtained. The manner in 
which the phosphorus functions is much less 
widely understood. Indeed, there are such acute 
differences of opinion among metallurgists on 
this point that adequate enlightenment does not 
appear possible until many more experiments 
have been carried out both on a practical scale 
and of the type that can only be properly per- 
formed in a well-equipped research laboratory. 

In this Paper no attempt is made to discuss 
the chemical or physical action of phosphorus 
on molten bronze. The results given here are 
concerned solely with the ultimate effect of phos- 
phorus on those mechanical properties of the 
solid alloy with which commercial producers of 
castings are chiefly concerned. Admiralty gun- 
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metal castings are generally accepted or rejected 
by the purchaser upon the results of tensile tests 
giving merely maximum stress and elongation 
figures. This test, therefore, has been chosen 
by which to follow the effect of phosphorus addi- 
tions. The Brinell hardness and density figures 
have been included as a matter of interest, 
because these data are widely understood and 
because of the possible use of the figures in dis- 
cussing other aspects of the metallurgy or foun- 
dry practice of bronze. 
Experimental Details. 

All the experiments here described were car- 
ried out under actual foundry conditions and 
with commercial materials. The alloys were 
made up from B.S. ingot copper, Straits tin, 
G.O.B. spelter, soft lead, and commercial 10 per 
cent. phosphor-copper. No scrap or ingot metal 
was used in any of the charges. 

The metal was melted in 100-lb. charges in 
Salamander crucibles by means of a coke-fired 
pit-type furnace working by natural draft. The 
copper was first charged and melted, and then 
the zinc, phosphor-copper, lead and tin added 
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The melts were ready for casting within 1 hr. 
from the commencement of charging. Four 
moulds, each containing two test-bars, were 
poured from each heat of metal. The moulds 
were machine-made to ensure regularity, and 
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were cast green. 
shown in Fig. 1. 

The casting temperature of the metal was 
taken in the crucible immediately prior to pour- 
ing each mould. The pyrometer used was of 
the base-metal thermocouple type, recording by 
means of a portable millivoltmeter calibrated 


The design of the pattern is 
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directly in degs. C. The bare ends of the 


thermocouple wires were exposed to the molten 
metal, but the rest of the couple was covered 
with refractory cement, and in taking tempera- 
tures the refractory insulation was plunged well 
below the surface of the melt. 


The test-bars were turned to 0.564 in. dia. 


along the centre 3 in. length, and 1 in. length 
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at each end was screwed | in. Whit. for grip- 
ping in serew shackles. The elongation was 
measured on a 2-in. gauge length. The maxi- 
mum stress shown by two bars cast in the same 
mould differed in some cases, especially in those 
bars cast at low temperatures, by up to 2 tons 
per in.*. All the figures recorded in the Paper 
refer to the bars of each pair showing the higher 
strength. After the bars were broken the 
screwed ends of the better bar of each pair were 
cut off and used for density and Brinell hardness 
determinations. 


Composition of the Alloys. 

The composition of all the heats was intended 
to be as near as possible to the standard 
Admiralty gun-metal composition containing 
tin 10, zine 2, lead 0.5 per cent., and the re- 
mainder copper. During melting there was a 
slight loss of zine and phosphorus, and a com- 
pensating surplus was allowed in the original 
charges. Phosphorus was added in’ amounts 
ranging from 0.02 to 0.15 per cent., which left 
in the alloys, as cast, phosphorus contents from 
0.002 to 0.131 per cent. 

Analyses were made of drillings from two test- 
bars from each heat. The results of the analyses 
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are shown in Table lL. The total impurities other 
than phosphorus were estimated in two cases, 
and as all the alloys were made from the same 
materials, it may be assumed that these im- 
purities are present in all the heats to approxi- 
mately the same extent. 


TABLE I. 

Alloy No. (1) (2) (3) (4) (0) 
Phosphorus 0.002 0.043 0.065 0.131 0.002 
Tin .. 10,08 9.92 0.94 0.84 9.89 
Copper... --| 87.5 87.4 87.3 87.1 87.3 
Zine 1.80 2.04 2.13 2.39 2.24 
Lead ae 0.47 0.50 0.48 0.43 
Arsenic .. 0.053 0.048 
Antimony - 0.020 0.030 - 
Sulphur .. 0.014 0.017 - 


When the analyses of the series were completed 
it was noticed that, possibly due to a fortuitous 
arrangement of the slight errors inseparable 
from weighing and melting large charges such 
as these under commercial conditions, there had 
resulted a regular increase in the zine content 
and a decrease in the tin content throughout 
the series. In order, therefore, to dispel any 
suspicion that the observed effects which are 
being ascribed to the phosphorus content might 
be due to this regular change in the basis com- 
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position of the alloy another heat (No. 0) was 
prepared. In this charge the composition was 
deliberately adjusted to bring the zine content 
about 0.25 per cent. high, and the tin content 
about 0.25 per cent. low. The test results are 
seen to be practically identical with those ob- 
tained from heat No. 1, and it is thought, there- 
fore, that the whole series may be taken as 
being, for practical purposes, 88: 10:2, in the 
composition of which the only relevant variable 
is the phosphorus content. 


Examination of Results. 

Some explanation is necessary of the method 
of assessing the results of these tests and of the 
reasons for casting at different temperatures so 
many test-bars. 

It is well known, both from the frequent com- 
ments by research workers and from the many 
practical dissertations on bronze-foundry practice, 
that the casting temperature is an important 
factor governing the properties of bronze. It 
cannot be too strongly emphasised, in fact, how 
critical this factor really is. It is the author’s 
opinion that a large proportion of the published 
data on bronzes, especially those dealing with 
the effect of impurities, is of less value than it 
might be entirely on account of lack of proper 
control of this factor. It is only necessary to 
glance through the figures and the curves given in 
this Paper, and many other similar series of tests 
which have been previously published, to realise 
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that the effect of casting temperature on the 
mechanical properties of bronze may be far more 
extensive than that of the most potent impurity 
commonly encountered. It is extraordinarily 
difficult, nevertheless, to study bronzes on 
scientific principles by standardising this variable 
and to avoid being continually misled by its 
etfects. 

The casting temperature is only the obvious 
controlling medium which brings about such 
extensive variations in the strength of bronze. 
The underlying causes are connected with the 
rate of crystallisation and the temperature 
gradient in the mass which is freezing through 
a long temperature range. Besides the casting 
temperature, there are other factors which 
influence the progress of crystallisation. There 
are the speed of pouring the metal into the mould 
and the volume and volume:surface area ratio 
of the casting. The thermal conditions of the 
mould material also are important. The 
influence of casting the metal in chill or in sand 
moulds, and if in sand moulds the moisture 
content of the sand, the density of ramming and 
even the type of sand all govern the freezing 
gradient. 

If all these influences could be accurately 
standardised at the optimum values for a par- 
ticular composition of bronze, the same condi- 
tions would still not necessarily be the best for 
ny other composition. Many impurities, even 
in small amounts and phosphorus is a case in 
point markedly affect the freezing range and 
the fluidity of bronze, and, therefore, affect its 
capacity for freezing with its optimum strength 
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values under certain particular casting condi- 
tions. Without very extensive practical experi- 
ence, therefore, it can only be by remote chance 
that the best, or even a representative value of 
the mechanical properties of a bronze, can be 
discovered by making a single casting. Definitely 
reliable knowledge of the effects of any impurity 
can be discovered only by testing a range of 
alloys, and varying separately each of the many 
casting and moulding influences. This would be 
a formidable task, and fortunately some of the 
factors have only a_ very. slightly different 
influence on the mechanical properties of bronzes 
approximately similar composition. — For 
instance, in the present case, the moulding condi- 
tions and the quality, moisture content, and 
method of preparation of the sand have all been 
standardised on what is thought to be sound 
practical lines, and the conclusions arrived at 
from the data in this Paper obtained under these 
conditions could be safely applied to all green- 
sand castings. Chill-eastings are specifically 
excluded from consideration in this Paper. 


It remains only to nullity the effect of casting 
temperature. This has heen done by casting 
from each melt a range of test-bars at casting 
temperatures chosen approximately to cover the 
range of temperature within which even reason- 
ably sound castings could be obtained. Properly 
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P—0.131 per x 1,000, 
Taste II. 
Casting 
Alloy | temper- | Den- 
No. | ature. | sity. 
Deg. C Tons, cent. ness. | 
in.2, on 2 in. 
1 1,250 15.1 24 59 8.513 
1,200 | 17.8 32 65 8.613 
1,140 20.0 35 65 8.670 
1,060 20.0 31 sO 8.844 
2 1,200 16.8 20 69 8.392 
1,170 17.8 21 77 8.670 
1,110 20.8 30 86 $.§35 
1,050 20.0 26 89 8.790 
3 1,250 12.0 10 55 8.445 
1,190 7.4 22 63 8.674 
1,120 17.6 20 67 8.71) 
1,030 15.2 8 74 8.342 
4 1,240 11.2 7 49 8.069 
1160 | 16.4 22 61 8.316 
1100 | 17.0 20 60 8.530 
1,030 15.6 7 65 8.566 
0 1,240 16.8 26 — ae 
1,190 18.6 30 
1,140 20.4 31 
1050 | 17.6 26 — ro 


reliable castings could, of course, in practice be 
only obtained within a much narrower range of 
casting temperature than has been here em- 
ployed. 
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The mechanical test results of the bars cast 
above and below what was expected to be the 
optimum casting temperature are given in Table 
Il, and the figures have been plotted in Figs. 2-6. 
In each figure a smooth curve has been drawn 
through all the points, and the peak of the curve 
in each case has been taken to represent the true 
strength of the alloy under consideration. The 
peak values obtained from the curves in Figs. 
2-4 are given in Table ILI and plotted in Fig. 7. 

The effect of phosphorus is seen to be most 
marked between 0.04 and 0.07 per cent. From a 
trace up to 0.04 per cent. phosphorus there is 
only a very slight increase in the tensile strength 
and a slight decrease in the elongation. Above 
0.04 per cent. the tensile strength and elonga- 
tion both drop sharply, but from 0.07 to 0.13 
per cent. phosphorus there is little further alter- 
ation in either value. 


Microstructure. 

The microstructures of the alloys showed no 
unusual features. Throughout the series there 
prevailed the structure typical of cast gun- 
metal showing dendritic cored « solid solution 
with small inclusions of 6 solution. There was 
no phosphide to be seen in alloys Nos. 1 and 2. 
In alloy No. 3, containing 0.065 per cent. phos- 
phorus, there could be picked out at high 
magnification very small amounts of phosphide in 


® 


®| | 


BRINEL« HARONESS 
a 
| 


1250 1200 150 1100 1050 1000 
CASTING TEMPERATURE °C. 


Fic. 9. Errect oF Content 
AND CastTING TEMPERATURE ON BRINELL 
HARDNESs. 


some of the 3 areas, and in alloy No. 4 the 
phosphide lakes became more plentiful. Fig. 8 
shows a typical 6 + phosphide area in alloy No. 4 
containing 0.13 per cent. phosphorus. 

It appears that the solid solubility of phos- 
phorus in sand-cast 88:10:2 gun-metal is of the 
order of 0.05 per cent., and the drop in 
mechanical strength at about this phosphorus 
content may be connected with the appearance 
of insoluble copper phosphide. It has been pre- 
viously suggested by Rowe* that the limiting 
solid solubility of phosphorus was about 0.03 per 
cent., and the figure suggested by the present 
research is of the same order. 


Brinell Hardness. 
For the determination of Brinell hardness flats 
were ground along the screwed ends of the broken 
test-bars, and the surfaces were polished down 
on emery paper to No. 0 grade. The impressions 
were made with a standard machine, using a 
10-mm. ball, and a load of 500 kg. The load was 
applied for at least 15 secs. Four impressions 
were made on each sample, and the average 
results are given in Table II and are plotted in 
Fig. 9. 
Densiti 
The densities of the specimens were determined 
hy weighing in air and water, and were caleu- 
lated relative to the density of water at 4 deg. 


* F. W. Rowe, *‘ Proc. Inst. Brit. Foundrymen,” 1924-25, 18, 
187, or FOUNDRY TRADE JOURNAL, June 18, 1925, page 513. 
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C. Corrections were applied tor the buoyancy of 
air, but no corrections were made for the tem- 
perature of the specimens. The values all refer, 
therefore, to the density at room temperature, 
which was about 16 deg. C. The figures are 
given in Table If and are plotted in Fig. 10. 


Taste III. 


Maximum 


stress. or cent. 

No. Per cent. Tons /in.2. on 2 in. 
0 0.002 20.4 31 
0.002 20.2 35 
2 0.043 20.8 30 
3 0.065 17.8 23 
0.131 17.0 32 

Summary. 


(1) The effect of phosphorus on the tensile 
strength, elongation, Brinell hardness, density, 
and microstructure of sand-cast Admiralty gun- 
metal has been determined from 0.002 to 0.131 
per cent. phosphorus. 

(2) There is little change in the strength values 
with up to 0.04 per cent. phosphorus, there is a 
sharp reduction between 0.04 and 0.07 per cent. 
phosphorus, and there is little further change 
with from 0.07 to 0.13 per cent. phosphorus. 
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(3) There is a slight increase in Brinell hard- 
ness as the phosphorus content is increased to 
0.04 per cent., and a reduction in Brinell hard- 
ness with further increase of phosphorus up to 
0.13 per cent. 

(4) There is practically no change in the 
density with up to 0.06 per cent. phosphorus, and 
a slight reduction as the phosphorus content is 
increased to 0.13 per cent. 

(5) The appearance’ of insoluble copper 
phosphide in sand-cast Admiralty gun-metal is 
found to commence with about 0.05 per cent. 
phosphorus content. 

The author is indebted to his firm, Messrs 
Dewrance & Company, London, for permission to 
publish the result of this work. 


Electric Nitriding Furnace.—The Canadian 
General Electric Company, Limited, have developed 
a new line of nitriding furnaces. These furnaces 
are of the box type with swinging door, an inner 
retort and a charging truck for handling the retort. 
The electric furnace is most desirable for this 
purpose, because it is air sealed, there are no stack 
losses, and the only heat which escapes is that which 
filters through the insulation. The temperature con- 
trol is automatic. The inside dimensions of the 
standard retort in the furnace are 28 in. wide by 
48 in. long by 11 in. deep, with a capacity of 500 
to 1,000 lbs. of steel per charge. Cast-iron rollers 
are provided in the floor of the furnace for con- 
venience in handling the charge retort. A sturdy 
charging truck is also provided with rollers to aid 
in handling the retort making a very flexible 
combination 
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A Pioneer Installation. 


An installation of considerable importance tc 
the British foundry industry has just been 
made, and is successfully operating, at the works 
of Messrs. Clegg & Howgate, Limited, Bingley, 
Yorkshire. 

Mr. Alfred Howgate, the proprietor of this 
business, some months ago visited Germany with 
a view of investigating the Brackelsberg process 
for the melting of iron and steel, and, being 
convinced on his first visit that the process 
offered many advantages, he took samples of; 
the castings produced and had these carefully 
tested and analysed on his return to England. 
Then, realising that the castings were of ex- 
tremely high quality, he, accompanied by one 
of his sons, visited Germany again and spent a 
considerable time in the Brackelsberg foundry 
studying the details of the process and the 
method of handling the furnace. As a_ result 
of these investigations, Mr. Howgate had the 
courage of his convictions and placed an ordet 
for the plant, with the result that his foundry 
is the first in England to be equipped with this 
revolutionary method of producing malleable and 
grey iron and steel. 

The Brackelsberg furnace is fired with pul- 
verised coal, the installation necessitating coal- 
grinding plant, with hoppers, motors and so 
forth, and it speaks well for the careful way 
in which Mr. Howgate had studied the problems 
involved, when it is realised that the erection 
of the furnace and incidental machinery wa- 
completed early on Tuesday morning of last 
week and the molten metal was being poured 
about noon of the same day. 

The Brackelsberg furnace is very largely used 
in Germany, also in Sweden, Holland, France, 
Switzerland and other European countries, and 
it is also being taken up on a large scale in 
the United States, but this is the first installa- 
tion to operate in Great Britain, and there is 
no doubt that Messrs. Clegg & Howgate wili 
reap the benefit of the courage and enterprise 
shown by the head of the firm. It was charac- 
teristic of Mr. Howgate, and showed confidence 
in his ability to install and handle this new 
process within a certain time, that he sent in- 
vitations to people in various parts of the 
country to witness the first operation of the 
furnace. Luncheon was prepared for a large 
number of guests, and the actual pouring of 
the molten metal occurred within a few minutes 
of the actual time stated in the invitation. 
Numerous technical men from various parts of 
England and from the Continent were present, 
and all expressed themselves as delighted with 
the quality of the metal produced, 

The eminent inventor of this process, Mr. Carl 
Brackelsberg, had fully intended to be present, 
but, unfortunately, as we recently announced 
in these columns, he met with a tragic death 
while flying to Sweden on a business visit. His 
widow, Mrs. Carl Brackelsberg, came over at 
the special invitation of Mr. Howgate and wit- 
nessed the first English demonstration of this 
furnace, which scientists state is destined to play 
a large part in the foundry industry of the 
future, not merely from the standpoint of actual 
melting but also on account of the greatly im- 
proved nature of the product and the fact that 
it is possible with this process to control abso- 
lutely the ultimate analysis of the metal 
produced. 


At a MEETING held on August 29 the men em- 
ployed at the works of Messrs. Yates, Haywood & 
Company, stove-grate manufacturers, of Rotherham, 
who had been on strike for over a week, decided 
{o return ‘to work last Monday, pending a conference 
between Mr. W. R. Blair (secretary of the National 
Light Castings Industrial Federation), representa- 
tives of the firm and representatives of the men. 
The dispute arose on the question of employment of 
apprentices in the moulding shop. 
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Mould Defects in Steel-Foundry Practice.* 


By Geo. Batty. 


This Paper is intended primarily for the 
scrutiny of steel foundrymen, and it is intended 
to treat briefly herein the subject of the produc- 
tion and control of green-sand facing in its 
application to the manufacture of steel castings. 
The author, in the course of his work, has to 
investigate certain troubles experienced in the 
production of light steel castings, and has come 
to the conclusion that approximately 95 per cent. 
of the defects in the steel castings that have 
heen the subject of his investigation resulted 
from some deficiency of the mould, rather than 
from any inherent shortcoming of the metal. 
The moulding sand, therefore, must be considered 
the chief variable in the production of-light steel 
castings. 

Samples of the metal may be taken before it 
leaves the furnace and an assurance obtained 
that it will fall within the chemical specification 
yoverning the particular heat being made, and 
that the steel will have physical properties 
falling within the range generally predicated by 
the specific composition. In acid electric-furnace 
practice, it is a matter of only a few minutes’ 
work to secure an accurate determination of the 
contents of carbon and manganese in a bath 
sample. The operators of such furnaces have 
arrived, in general, at an ability to control the 
furnace conditions so that the adjustment of 
composition may be achieved by the addition of 
the requisite alloys to produce 
demanded by the specification. 

The condition of the metal before the addition 
of the alloys—in alloy steels covering whatever 
special elements are desired, and in plain carbon 
steels covering the addition of the finals, ferro- 
silicon and ferro-manganese—and the condition 
of the metal after the alloy additions have been 
made, is readily ascertainable from a scrutiny 
of both samples. In a similar way, a close 
approximation of the temperature of the metal 
and of its fluidity (the two are not regularly 
consonant) may be obtained. Furnace control, 
therefore, does not represent a very serious 
variable when skilled operators are available. 
The casting must be considered as a summation 
of the qualities of the steel and the mould, 
together with the properties of the moulding 
medium. It is not proposed in this Paper to 
discuss at any length the mechanical technique 
of moulding, but rather to confine attention 
almost entirely to the materials used in the 
production of the mould. In green-sand practice 
these materials consist of silica sand, binding 
media and water. 

Importance of Sand Grain-Shape. 

For green-sand work it is now generally con- 
ceded that the ideal grain-shape of the sand is 
a sphere, and that the more nearly the grain- 
shape approximates the sphere, the more suit- 
able is the sand, as regards grain-shape, for 
green-sand moulding. In America there is 
a plentiful supply of silica sand of sub-angular 
grain-shape, uncontaminated by the incidence of 
any serious amount of acutely angular or 
spicular particles. A washed silica sand of good 
grain-shape is considered a very satisfactory base 
for the production of a green-sand moulding 
medium, and at the present time the attention 
of many steel founders is turned upon the 
question of defining the range of grain size of 
such a favourably-shaped sand as will be most 
suitable in the production of their castings. 

Irregularity of grain size is considered un- 
desirable because of the ‘‘ filling ’’ effect of small 
grains in what normally would be interstices 
between the larger grains. Some of the points 
to be considered may be listed as follow :—(a) 


whatever is 


* A Paper read before the American Foundrymen’s Association 
under the title of “The Most Potent Variable." The author is 
technical director of the Steel Castings Development Bureau. 


Area to be covered by bond; (b) type of bond; 
(c) bond diluent; (d) interparticle atmosphere ; 
(e) proportion of water; (f) ramming, density 
and mould resistance. 

Grain Size. 

Mechanical properties of a certain order must 
he secured in facing sand if one is to be assured 
of the ability of the mould to withstand the 
pressure and the erosive action of the metal. It 
is obvious that an extremely coarse sand would 
produce castings of poor superficial appearance, 
due to the inequalities of a mould face. In 
addition to this deficiency, there is a liability, 
with coarse sand, to the detachment of individual 
grains of sand which might be entangled in the 
metal and reveal defects in machining, but for 
some years clean silica sand or washed silica sand 
of irregular grain size was in common use and 
was competent to produce castings of good super- 
ficial appearance. The small particles distri- 
buted through the main bulk of coarse grains 
produced a satisfactory face on the mould and a 
fairly satisfactory surface on the castings. 

The deficiencies of mixed grain size, however, 
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manifest themselves in a tendency to cause 
certain types of defects when the total of bond, 
or bond and silt, is too high. Again, an exces- 
sive amount of moisture would also cause blows 
from corners of the mould and pin-hole penetra- 
tion at internal angles of the castings, unless the 
mould corners were well radiused. 


Effects of Clay Bond Additions. 

When fireclay is used as a bonding medium 
and any considerable proportion of the used sand 
is re-used in making a facing mixture, a bad 
condition arises as the result of the successive 
films of fireclay drying and hardening upon the 
eriginal sand grains. This gradual increment 
of fireclay on re-used sand produces two adverse 
features, the first of which has already been 
mentioned—the increase of grain size—and the 
second of which is the introduction into the 
moulding medium of an excessive amount of 
perished fireclay, which usually is regarded as 
silt. The bonding properties of this material are 
only small and it has been common practice to 
secure, by feel, an apparently suitable green 
strength by increasing the moisture content. 

In such circumstances the sand became 
unsuitable as a moulding medium for castings of 
high quality. The refractoriness suffered as a 
result of an extravagant amount of material with 
a comparatively low fusion point, the permea- 
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bility was decreased through the aggregation of 
depreciated bonding material, and the moisture 
content was increased in an effort to produce 
satisfactory green strength to allow of comfort- 
able manipulation. With such a sand the 
liability to defective castings increased enor- 
mously and the application of sand-testing appa- 
ratus gave a prompt indication of the trouble 
and thereby predicated the first step to be taken 
to cure the deficiency. 


Area of Sand Grains and Bonding Material. 

The area to be covered by bonding material 
has raised, in some quarters, a prejudice agatust 
the use of fine-grained sands. It is found, how- 
ever, that a fine-grained sand will give excellent 
properties in respect of both permeability and 
green strength, and with no greater proportion 
of bond tian would be applied to produce a 
sunilar green strength but a somewhat higher 
permeability in a coarse-grained sand. The 
relation of total superficial area as compared with 
mass is not to be taken as a safe index for the 
proportion of bond to be applied to a moulding 
sand. Nor is it safe to assume that a sand of 
high permeability will give greater freedom trom 
blows at corners or angles than a finer sand of 
lower permeability, provided that care is taken 
in the selection of the fine-grained sand and of 
the bonding media used. In this connection 
water must be regarded as one of the honding 
media. 

In relation to the area to be covered by the 
bond, it should be remembered that a iine- 
grained sand requires a longer milling time than 
does a coarse-grained sand when the proportion 
of bond, by weight, is a constant. And it may 
be that some founders have criticised fine-grained 
sand unfairly because they did not make sure 
that the time of milling was adequate. The 
type of bond to be used in order to produce the 
most satisfactory results hitherto has varied with 
the individual foundries. It seems reasonable to 
assume, however, that a regularising of condi- 
tions of manufacture in respect to castings of a 
similar type would result in the determination 
ot the most satisfactory bonding medium, or 
combination of bonding media, to be used for 
green-sand work. 


Facing and Backing Sand. 

The use of fireclay. has been commented upon 
already, and unless used sand is put through a 
very thorough reclaiming operation, a sand so 
bonded is likely to give trouble when any con- 
siderable proportion of used sand is applied to 
make facing mixture. The fireclay-bonded sand 
also is potentially dangerous, through a steady 
aggregation of fines, when used as backing sand. 
The author would say that, in his experience, 
facing sand of excellent quality fails to function 
efficiently if the backing sand is of an inferior, 
close and impermeable nature. The permeability 
of a mould—and it must be remembered that one 
is concerned with the constitution of the whole 
of the mould and not merely of the facing— 
closely approximates the permeability of the 
worse of the two constituents, facing sand and 
backing sand. 

The preparation of heap sand or backing sand 
is of considerable importance, and control of the 
moisture content, bond and green strength must 
he exercised on the heap sand as well as on the 
facing mixture. On many types of small castings 
it is economically sound to use one sand only, 
making no differentiation between facing and 
backing. 

The reclaiming of used sand for use in a 
facing mixture is a matter requiring considerable 
attention in the selection of proper apparatus 
if satisfactory results are to be obtained and the 
method must ensure the almost complete, if not 
entirely complete, extraction of the oxide of 
iron which contaminates the sand at the mould. 
metal interface.* 


* A. H. Dierker, “ Reclaiming Steel-Foundry Sands,’’ Amer. 
Inst. Mining and Met. Engrs., Technical Publication, 261. See 
FOUNDRY TRADE JOURNAL, February 13, 1930, page 121. 
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Bentonite Used as Bonding Material. 

The green-sand practice of the members of the 
Steel Castings Development Bureau has been 
modified so that all are using binders of the 
bentonite type in association with (in some cases) 
cereal binder. Ji has been found quite practi- 
cable to use 100 per cent. reclaimed sand as the 
basis of the facing-sand mixture by combining a 
screening and a pneumatic system for cleaning 
the sand after each cycle of use. The actual 
mass of bond, when bentonite and cereal binder 
are used, is considerably less than that of the 
hond when fireclay is used, while the properties 
of the moulds are more satisfactory than fireclay- 
bonded moulds for the type of castings current 
in some foundries. 

The use of bentonite alone or in combination 
with cereal binder permits, or even demands, the 
presence of some bond diluent in order to 
produce a sufficient film of mobile material to 
coat the grains of sand adequately. This feature 
is considered quite valuable in that it is possible, 
under the reclaiming methods now in applica- 
tion, to maintain a silt content of not more 
than 4 per cent. in the reclaimed sand—the 
silt being all that material which will pass the 
100-mesh sieve when a dry sample from the 
reclaimer storage bin is taken. 

On the grains of the reclaimed sand there is 
a small amount of strongly adherent bonding 
matter amounting, in total, to less than 1} per 
cent. of the total mass. This strongly adherent 
bond appears to be quite efficient as a bonding 
medium when the sand is moistened, and it is 
found that an addition of only 1} per cent., by 
volume, of binders is necessary to produce satis- 
factory properties in the reclaimed sand for it 
to be used as a facing material. Bentonite and 
cereal hinder have such great binding properties 
that they may safely be diluted with either silt 
or silica flour and produce a facing sand of 
excellent properties. The amount of the total 
content of bond and silt must be under control 
if satisfactory permeability is to be secured, and 
the amount of water must be regularly controlled 
in order to produce castings free from certain 
defects. 


Factors in Blows and Pin-holes. 

A coarse-grained sand, sub-angular or approxi- 
mating the spherical form in grain shape, in the 
absence of silt and in the presence of only a 
small amount of strong bonding material, will 
have a high permeability because of its com- 


paratively large inter-particle ‘‘ voids.’’ To call 
these inter-particle spaces ‘‘ voids’’ is not 


correct, because such spaces are filled with air 
and water vapour. The ability of a moulding 
sand to produce castings free from blows and 
pin-hole penetration is not strictly related to its 
permeability, and many instances have come 
before the author’s notice of high-permeability 
sands causing a blown condition in the castings. 
The highly permeable facing is most dangerous 
when it is backed by a close, relatively imperme- 
able backing sand. Thus, a good principle to 
observe in the manufacture of green-sand 
castings is to ensure that the permeability of the 
backing sand is not less than that of the facing 
sand. 


Sand Moisture Near Casting Surface. 

The moisture content of the sand near the 
face of the mould, and the-inter-particle atmo- 
sphere of the sand, may be considered as being 
in combination to promote defects in the steel 
casting. This statement is not made in any 
alarmist manner, but as a cold expression of 
fact—the defects in such rejected castings as the 
author has been called upon to examine being 
traceable, in the large majority of cases, to 
mould deficiencies. 

Blows and pin-holes are formed primarily as a 
result of the injection of gases from the mould 
into the casting. These investigations appear to 
indicate that the moisture content of the facing, 
near the interface of mould and metal, is the 
chief culprit in forming such defects. 
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When metal enters a mould, the moisture at 
the surface of the mould in contact with the 
metal is very rapidly converted into steam and 
is driven back from the face of the mould 
through the pores, or interstitial spaces, of the 
sand. In the same period in which such steam is 
generated, the inter-particle atmosphere of the 
sand is also enlarged and the increased volume 
of atmosphere must readily migrate through the 
sand if excessive pressure within the mould is to 
be avoided. 

A coarse-grained sand has a large inter-particle 
atmosphere, and unless the permeability of the 
whole of the mould is maintained there may be 
some injection of this expanded atmosphere into 
the casting at re-entrant angles. 

The moisture of the mould, however, is: con- 
sidered by the author to be most active, when 
sand conditions are not sufficiently good, in pro- 
ducing blows and pin-holes. 


Moisture Near Face of Mould. 

In discussing the permeability question, a num- 
ber of steel foundrymen have spoken of the 
ability of the sand to conduct away readily the 
enlarged atmosphere and the steam generated 
when metal is poured into the mould. In the 
author’s mind, such an expression does not com- 
prise the full facts; and it is here suggested that 
the behaviour of the moisture near the face of 
the mould has not been very well understood. 

Fig. 1 shows a simple section through a mould 
and a casting, the solid lines indicating the 
inter-face of metal and mould. The moisture 
near the face of the mould, when subjected to 
the thermal attack of the metal, is rapidly con- 
verted into steam. This steam, in a satisfactorily 
permeable mould, moves away from the mould 
face along the avenues indicated by the arrows 
on Fig. 1—that is, through the ducts or inter- 
particle spaces in the sand. 

This steam, however, almost immediately 
comes in contact with sand sufficiently cool to 
condense it and, consequently, a film of con- 
densate is formed approximately parallel to the 
face of the mould. As the heat from the metal 
penetrates the mould, the inner face of this film 
of condensate will rapidly be converted into 
steam. The condensate film is indicated on 
Fig. 1 by dotted lines. 

The condensate constitutes somewhat of a 
barrier in the mould, and, therefore, when part 
of the condensate is converted to steam, a belt 
of acute pressure is likely to be produced be- 
tween the condensate and the face of the cast- 
ing, because the permeability of the mould is 
deprecated locally by the condensate film. 

If, therefore, the permeability of the mould 
is so unsatisfactory that pressure is generated 
in the inter-particle spaces to an extent greater 
than the tensile strength of the initially solidi- 
fied envelope of the casting, the envelope or 
skin of the casting will be ruptured and gases 
injected into the casting from the mould. 

On such an assumption is based the belief that 
the moisture content of the sand must be main- 
tained at the lowest practicable level, and that, 
wherever possible, green-sand moulds should be 
allowed to air dry. 


Where .Blow- and Pin-hole Troubles Occur. 


Further reference to Fig. 1 will show that at 
a corner or angle of the mould the enlarged or 
expanded gases are partially entrapped at the 
corners. The proportion of metal to mould at 
a corner or angle of a moyld is considerably 
increased as compared with the relation of metal 
contact with mould at any plane face. The heat 
attack of the metal being much greater at a 
corner or angle of the mould, it is safe to assume 
that the generation of steam, and the expan- 
sion of inter-particle atmosphere, will be con- 
sonantly greater. As the facilities for escape of 
enlarged atmosphere are diminished at a corner 
or angle of a mould, it is at these precise loca- 
tions that trouble from blows or pin-holes may 
be expected. 


185 


The film of condensate receives at this place 
the most rapid and vigorous thermal attack of 
the metal; thus it seems reasonable to assume 
that, at any internal angle of the mould, the 
maximum of pressure will be generated as the 
condensate is reconverted to steam, because the 
conductivity of the mould for gas, water vapour 
or water is decreased at this particular location 
This matter is briefly touched upon in relation 
to a test mould in a previous Paper* by the 
writer. 


Air Drying is Desirable. 

In snap work any appreciable degree of air 
drying is not practicable, but quite a large 
proportion of the work made in  green-sand 
foundries may be given air drying over a period 
of 30 to 40 min., which will, except in condi- 
tions of high humidity, reduce the moisture con- 
tent at the mould faces from about 3.5 per cent. 
to 2.4 per cent. The face of the mould, to a 
depth of } to } in., is the part that is primarily 
responsible for the troubles labelled blow- and 
pin-holes, provided that the mould as a whole 
is uniformly permeable. In other words, a rela- 
tively impermeable sand may be made quite 
suitable to receive hot metal if it is skin dried, 
whereas a green mould must have considerably 
more satisfactory conditions as regards bond, 
silt, moisture content and true permeability if 
satisfactory castings are to be produced. 

The density of the mould, produced by ram- 
ming, is also related to the formation of certain 
defects, because excessive ramming decreases 
the inter-particle spaces and at the same time 
increases the concentration of moisture as related 
to volume, although not as related to mass. 
With decreased volume and a concentration of 
moisture, the blow- and_ pin-hole troubles are 
bound to be augmented. Hence, control is neces- 
sary in respect of the amount of ramming to 
be given to moulds of various types. 

It is recognised that no hard-and-fast rule 
can be laid down to cover completely or com- 
prehensively the wide range of components that 
are classed either as light steel castings or as 
small steel castings. Provisions as to the amount 
of ramming are predicated almost entirely by 
experience. However, on machine production it 
is not impossible to allocate either a definite 
number of jolts or squeezes to any particular 
job, and there is no reason why, when the 
machines are working regularly—with a suffi- 
cient supply of air—the moulders should not 
count the jolts in order to arrive more nearly 
at uniform ramming. The effects of uneven 
ramming are so well known that they need not 
be enlarged, except to say that hand ramming 
in such a manner as to bring the end of the 
rammer close to the face of the pattern, thereby 
producing a locally over-rammed spot on the 
face of the mould, is almost certain to result in 
a defective casting. 


Green- and Dry-Sand Moulds. 


Green-sand practice is not to be considered 
entirely a means of producing castings at a 
cheaper rate than is possible when dried moulds 
are used. It is absolutely essential to the satis- 
factory production of many types of castings 
that they be made in a mould which offers a 
minimum of resistance to the contraction of the 
casting during the change from solidification 
temperature to shop temperature. Admittedly, 
many castings are knocked out of the flasks 
while the temperature of the metal is above 
540 deg. C.; but the bad effects of mould resist- 
ance to contraction of the casting are generated 
in the higher ranges of temperature below the 
freezing point of the metal. 

Engineers and designers demand light and 
intricate castings as being the most practicable 
means of securing the components they require. 
As these components must be free from detects, 


* Geo. Batty. “Production of Electric Steel for Castings,” 
resented at Cleveland Meeting, American Society for Steel 
Treating, 1929. 
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such as blows pin-holes, 
free from cracks, 


and must also be 
acute strains, it be- 
comes essential that they be produced in green- 
sand moulds. 


tears or 


The resistance of a dry-sand mould to a cast- 
ing is considerably greater than that of a green- 
sand mould. Hence, where comparatively light 
and intricate components are required, the dry- 
sand method must be ruled out of consideration. 


Pouring Temperatures. 

When the superficial area of a casting is large 
in relation to mass, the bound to 
metal has 
castings true to 


sections are 
he light, and, as a consequence, hot 
to be used to produce these 


form. The pouring temperature of the metal 
to be used for such castings, therefore, must 
he appreciably higher than that used for more 
massive Castings. 

The influence of temperature upon those 


moulding media which tend to produce gases 
when subjected to the heat attack of metal is 
a matter for serious consideration, and it would 
be unwise to assess the difference between 1,593 
and 1,620 deg. C. as a difference of 27 deg. in 
1,593 deg. C. So far as the effect on the mould 
is concerned, it must be remembered that, when 
one compares the effect of hot metal and cool 
metal on a mould, one is dealing with liquid 
steel. Therefore, we should consider a differ- 
ence of 27 deg. temperature in relation to the 
available range of temperature for pouring. 

On quite large castings the pouring tempera- 
ture may not safely be below about 1,490 deg. C., 
and it is comparatively rare that the 
pouring metal from handshanks or bull ladles 
is conducted at a temperature higher than 
1,620 deg. C. A difference of 27 deg. in pouring 
temperature is, therefore, quite a considerable 
proportion of the operative fluid range of steel 
for castings, and the question of sand control 
is tied in with the question of temperature con- 
trol of metal. 

The design and nature of the casting may 
demand high temperature, and the sand—the 
most potent variable—must be adjusted and 
controlled in order to produce sound, satisfactory 
and dependable castings from such metal. 

This note does not pretend to treat at all fully 
the subject that has been touched upon. It is 
helieved, however, that sufficient has been said 
to induce discussion on the points that have 
heen raised and to promote discussion of other 
points related to this most potent variable in 
steel-foundry practice. 
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New Companies. 


Stamford Engineers, Limited, 555. Abbey House. 
Victoria Street, S.W.—Capital £250. Directors: 
G. Lowe Ponsford (permanent) and A. D. Thwaites. 

Hub-Cap Pumps, Limited, 11. Great Queen Street, 


W.C.—Capital £1,100 in 1,000 £1 65 per cent. prefer- 
ence and 1,000 2s. ordinary. Ironmasters, pump 
manufacturers, etc. 

Norman Buckley, Limited.—Capital £1,000. Civil 


engineering contractors, etc. 
The Rectory, Buckland 
A. F. Eaton. 

Hurley, Edwards & Thomas, Limited, 37. 
Street, Cardiff.—Capital £500. 
manent directors: H. J. 
and I. R. Edwards. 

United Steel Companies, Limited, 17. Westbourne 
Road, Sheffield.—Capital £6,650,000. Directors: 
\. O. Peech, W. B. Jones, R. S. Hilton, R. Crichton, 
H. Gredalla, J. Henderson, J.P., and five others. 

E. Webb & Company, Limited, 89, Charterhouse 
Street, E.C.—Capital £3,000. Constructional 
neers, etc. Directors: H. E. Webb, C.E. 
managing director), E. T. 
G. L. Wilson. 

Nett (Birmingham), Limited.—Capital £2,000. To 
carry on the business of engineers, iron and brass 
founders, coppersmiths, ete. The directors are: 
A. J. Gupwell, L. W. Gupwell, C. G. Gupwell and 
B. C. Taylor. Registered office: Clyde Works, Park 


Directors: N. Buckley, 
Ripers, Weymouth; and 


Charles 
Engineers. etc. Per- 
Hurley, H. L. 8. Thomas 


engi- 
(permanent 


Webb, R. G. Webb and 


Street, Birmingham. 
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The Continental Steel Cartel. 


Complete Release of Remaining Prices. 

The event which was foreseen by careful observers 
has now happened; the incomplete measures taken 
by the Continental Steel Cartel for the control of 
export prices have proved a failure under the exist- 
ing conditions of the international markets for iron 
and steel. This is shown by the decision arrived at 
by the executive committee of the Cartel, which 
was solely competent to deal with prices, at a meet- 
ing held at Liége on August 28, when the products 
still remaining, or thought to still remain, under 
price control were released for general competition. 
These were semi-finished steel and joists. It is 
said that the control of the output is being con- 
tinued, but this is not of any practical importance, 
and it is likely that the abandonment of price 
control will, as in the case of bars, plates and hoops, 
which were decontrolled in July, soon be followed 
by the abolition of output control also. 

The reasons for the removal of the remaining 
price control are to be found in the constant under- 
biddings in the prices of joists and semi-finished 
material by Belgian and Northern French works 
and which pointed to the impossibility of maintain- 
ing the officially-fixed prices. It has been 
suggested that, in the case of semi-finished 
steel, pressure has been brought to bear by British 
steelworks in the direction of reducing prices by 
several shillings per ton in order to get a larger 
share of the home business offered by the finishing 
mills. 

It will be remembered that a more rigid agree- 
ment for semi-finished steel and joists was brought 
into operation by the Cartel on August 1 in the 
form of the establishment of so-called controlling 
offices for these products. The distribution of the 
quotas as between the four countries concerned was 
arranged as follows :— 


also 


Germany. France. Belgium. Lux’burg. 
Per cent. Per cent. Per cent. Per cent. 


Total quota, 

semi-finished 30 40 20 10 
Export quota, 

semi-finished 32 37 19 12 
Total quota, 

joists = 47 36 8.5 8.5 
Export quota, 

joists os 31 43 10 16 


The fate of the Cartel has been hanging in the 
balance since the end of last year, and since the 
lapse of the old agreement a new one has not taken 
its place, while even in the case of the so-called 
controlling offices for semi-finished steel and joists, 
which were to become operative cn August 1, no 
agreements had been signed. In itself the draft 
agreement of the Cartel runs nominally until 
the end of this year, and it may again afford the 
possibility of bringing the different parties together. 
As suggested by a Frankfort paper, the initiative 
in this respect will probably emanate from Ger- 
many, as, despite the great disappointment concern- 
ing the development which has hitherto taken place, 
every effort will probably be made to reunite the 
broken threads, as there is nothing in which the 
German heavy industry is more interested than the 
maintenance of its inland monopoly. The high in- 
land prices have made good the sacrifices which 
have been caused by the Cartel. ° 

For the present the possibility of a further fall 
in international prices will have to be reckoned 
with. In German circles it is thought that this 
development will render the other parties, especially 
the Belgians, ready to enter into new agreements. 
Also, in the case of further declining prices, the 
German works want to maintain their exports on 
the present level in the interest of retaining connec- 
tion with their foreign customers as well as keeping 
their works going. 

It may be remembered that the Cartel was formed 
in the autumn of 1926 with the control of an aggre- 
gate annual production of 29,287,000 tons. The 
share of Germany in this total was fixed at 43.18 
per cent., that of France at 31.18 per cent., that 
of Belgium at 11.56 per cent., that of Luxemburg 
at 8.3 per cent., and that of the Saar district at 
5.78 per cent. To these international agreements 
were subsequently added arrangements with Czecho- 
Slovakia, Austria and Hungary. In addition to and 
in connection with the Cartel a German-French- 
Luxemburg import contingent agreement was con- 
cluded, under the terms of which the German syndi- 
cates undertook to accept at German inland prices 
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a quantity of rolled products corresponding to 64 pe1 
cent. of the German inland sales, France supplying 
33 per cent. and Luxemburg 23 per cent. The object 
of the Cartel was to adapt the production of its 
constituents to the consumption and to regulate the 
export prices. 

It is not expected that the collapse of the Cartel 
will bring about any alteration in the case of the 
other international syndicates such as those for rails, 
tubes and wire rods. These combines are well estab- 
lished and function satisfactorily. 


It is announced that fresh negotiations in con- 
nection with the Continental Steel Cartel are to 
take place at Liége to-day and to-morrow in 


order to discuss the future of the Cartel. The idea 
is entertained of seeking to bring about a_ pro- 
visional regulation for three months with the object 
of endeavouring during this time to reorganise the 
Cartel, the aim being to effect a more rigid con- 
stitution of the sub-syndicates or controlling offices 
The recent events within the Cartel have already 
had the expected effect of bringing about a fresh 
fall prices. Those of —semi-products 
fallen by an average of between 2s. and 3s. 
per ton, while the rates for joists have also 
declined. It is added that the reserve of buyers has 
now become more pronounced, as they expect a 
further decrease in prices. 


have 


Lowering of Critical Points in 
Molybdenum Steels. 


The following is the authors’ summary of a 
Paper read on this subject by Messrs. TakEsino 
Mcrakami and Takesut Taker at the recent 
World Engineering Congress in Tokyo and pub- 
lished in the ‘‘ Science Reports ”’ of the Tohoku 
University :— 

(1) By utilising the magnetic analysis and the 
dilatometric method, the conditions affecting the 
lowering of critical points in molybdenum steels 
containing 0.70 per cent. of molybdenum and 
0.6 per cent. of carbon were studied, and it was 


found that the lowering depended on_ the 
maximum heating temperature, the rate of 


cooling and the composition of alloys. 

(2) As the maximum heating temperature 
increased to a certain point, the transformation 
took place in steps; namely, in the normal point 
and at the lowered point; on further increasing 
the temperature, the amount of change at the 
lowered point increased and that of the normal 
point decreased until the change was compietely 
lowered. 

(3) The effect of the rate of cooling on the 
lowering of critical points was similar to that 
above; the lowering, however, was markedly 
affected on the rate of cooling through the 
normal critical point, though the effect of the 
rate above the point was practically nil. 

(4) The composition range of alloys in which 
the lowering took place were determined under 
the various conditions and shown in diagrams: 
in alloys near the eutectoid composition, the 
critical points were readily lowered. 

(5) The microstructure of alloys changed with 
the cooling condition; in alloys in which the 
lowering took place, acicular ferrite was always 
observable; the higher the maximum heating 
temperature and the slower the rate of cooling 
was, the coarser was the structure. 

(6) Assuming the rate of crystallisation curves 
for respective constituents, i.e., ferrite, carbide 
and martensite, the cause of the stepped lowering 
of critical points and the accompanying 
phenomena on the lowering were satisfactorily 
explained. 


Marking of Air and Gas Compressors, Pneumatic 
Tools, etc.—The Board of Trade have referred to the 
Standing Committee appointed by them under the 
Merchandise Marks Act, 1926, an application for an 
Order in Council to require the following classes 
and descriptions of imported goods to bear an 
indication of origin:—(1) Air and gas compressors 
and exhausters, and beds, casings, cylinders. rotors 
and heads therefor; (2) pneumatic tools and 
appliances, including mining coal cutters operated 
by compressed air, and cylinders, heads, pistons and 
valves therefor 
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Grinding Cemented Tungsten Carbide. 


Cemented tungsten carbide is essentially a mix- 
ture produced by pressing and sintering extremely 
finely-divided tungsten carbide and cobalt, the 
soft cobalt forming a matrix or bond for the 
hard particles of tungsten carbide. It 
metallic lustre and appearance. It is not a steel 
in any sense of the word. The trade names for 
this product common in this country are Car- 
bolov, Firthite, Strauss Metal and Widia. 
Haystellite containing tungsten carbide is a cast 
product and has properties similar to, but not 
identical with, the sintered product. 

The principal characteristics of cemented 
tungsten carbide are its extreme hardness and its 
lack of sheer strength and ductility. Its hard- 
lies between that of the sapphire and 
diamond or between 9 and 10 on Moh’s scale of 
hardness by resistance to seratch. It is harder 
than aluminium oxide and somewhat softer than 
silicon carbide. It is the hardest material yet 
produced that is applicable for use as a cutting 


has a 


ness 


tool. It has an almost zero coefficient of thermal 
expansion. Due to its lack of sheer strength and 


ductility, it has no tendency to bend under stress, 
but will break easily. Therefore, it is not built 
into solid tools, but a small piece is fixed or 
inserted in a steel shank in such a manner that 
the cemented tungsten carbide is supported by 
the steel and the cutting edge is of the hard 
material. Since cemented tungsten carbide has 
an extremely high compressive strength, the 
stress is not absorbed by it, but is passed on 
to the steel shank, so that tools tipped with this 
material are made larger in cross-section than 
the ordinary high-speed steel tools. 

While the correct term for this new material 
is cemented tungsten carbide, for the sake of 
brevity it will be called tungsten carbide 
throughout the rest of the text. 


The Grinding Problem. 


The problem of grinding or regrinding tools 
tipped with tungsten carbide may be stated as 
follows: —Procure, economically, a clean, sharp 
cdge with correct rakes and angles, without 
under-cutting the cutting edge, and without 
checking or cracking the tip of the tool. 

However, the material is so different in nature 
from high-speed steel that it requires ditferent 
methods and a different technique of handling 
to grind it successfully and economically. It is 
so hard compared to other materials, and it tends 
to chip easily on the cutting edge during grind- 
ing. The sharpness of the cutting edge is so 
important in relation to the efficiency and pro- 
ductivity of the tools made from it, that special 
grinding wheels quite different from those in 
common use in toolrooms, special devices and 
methods of feeding, and more care throughout 
are required. 

The construction of the tool, made as it is 
of a small piece of tungsten carbide fixed or 
inserted in a steel shank, makes the problem 
more difficult, because the two metals, having 
different properties, must be ground at the same 
time and on the same grinding wheel. 

Tungsten carbide is somewhat difficult to grind, 
hut it need not be expensive to grind when the 
proper ways and means are utilised. There are 
many factors and variables entering into the 
prob'em of the selection of proper grinding 
wheels for this super-hard cutting material, 
and it is proposed to discuss these factors 
and variables to the end that ,a_ better 
understanding of the problem may be had, 
and at the same time the use of these 
materials may be made somewhat easier and more 


economical. The whole science or art of the 
tungsten-carbide tool industry is its 


infaney. As it grows and develops so must the 
erinding-wheel industry keep pace with it by 
producing better and more efficient grinding 
wheels for its use. 


Carborundum “Green-Grit” Grinding Wheels. 

Due to the extreme hardness and comparative 
lack of shear strength and ductility of tungsten 
carbide and the necessity of producing a keen, 
sharp cutting edge on the tool, special grinding 
wheels have been developed to meet the needs 
of the industry. These wheels, known as 
** Green-Grit ’? wheels, are, as the name implies, 
green in colour as against the almost black 
colour of the ordinary silicon carbide grinding 
wheel. They are made from a special carbo- 
rundum silicon carbide that is hard, sharp and 
somewhat friable, and the bonding is such that 
an open porous wheel structure results. The 
combination of a special abrasive and the open 
bonding gives a grinding wheel remarkable for 
its cool cutting qualities and long life. The 
abrasive is extremely hard and sharp and so 
cuts tungsten carbide with relative ease. It is 
necessary, of course, to have the correct grit and 
grade of grinding wheel for any particular 
operation for good results. 


The Grinding Wheel. 

The larger the grinding wheel the cooler the 
grinding action and the harder the wheel that 
may be used for good grinding. The percentage 
of waste abrasive in the wheel stub is less in the 
large wheels, so that economy dictates as large 
wheels as possible for any given operation. 
Grinding wheels of the same grit and grade act 
harder when operated at high speeds than at low 
speeds. Excessively high speeds are not recom- 
mended for the wheels specified and used on 
tungsten carbide because of the harder grinding 
action and the danger of wheel breakage due to 
the comparative weakness of the soft grade, fine 
grit wheels that must be used. Maximum wheel 
speed expressed in surface feet per minute of a 
point on the periphery should be 5,500 s.f.p.m. 
The recommended range of speeds is from 4,000 
to 5,500 s.f.p.m. 

Where a particular shape of wheel face must 
be maintained, as in grooving or form grinding, 
it is necessary to use a harder and finer wheel 
than on other operations. In general a denser 
wheel is also required, and so a frequent dressing 
of the wheel must be carried out to keep it 
cutting cool and fast. 

If the grinding is done on the side of the 
wheel rather than on the periphery the area of 
contact is greatly increased. A softer, and in 
some cases a coarser, wheel should be used for 
fast cutting action. Dressing is apt to be more 
frequent in side grinding than in_ periphery 
grinding. 

The Grinding-Machine Operator. 

The skill and judgment of the 
machine operator has much to do with the 
economy of the grinding operation. The grind- 
ing of tungsten-carbide tools should not be done 
by the individual machine operators, because this 
new material is more difficult to grind than high- 
speed steel and it is of vital importance that the 
grinding be done properly. The regrinding 
should be done in centralised toolrooms by men 
who do little else but grind these tools. They 
should be supplied with high-powered magnifying 
glasses or microscopes to enable them to examine 
the cutting edge of every tool that they regrind 
to determine its condition, because the condition 
of the cutting edge is of so much importance 
and has such a bearing upon the satisfactory 
performance of the tool in use. The operator 
must be educated to the relatively high whee 
wear that accompanies economical grinding, the 
extreme care that must be taken with this 
material and the importance of the cutting 
edge. An experienced operator can usually use 
a harder wheel than one who is inexperienced, 
with resulting !onger wheel life and greater 
economy in grinding. The pressure to be applied 
should be only enough to keep the wheel face 
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breaking slightly. Any pressure above this does 
not result in faster stock removal, but rather in 
excessive and expensive wheel wear. 


Wet versus Dry Grinding. 

There has been much controversy regarding 
the use of water in grinding tungsten carbide 
because of the danger of sudden heating and cool- 
ing the tool causing checking and cracking of the 
tip due to the unevenexpansion of the shank an¢é 
tip and sharp temperature gradient of the tip. 
Severe strains are easily set up in the tool and 
cracking is apt to occur. In commercial practice 
both wet and dry grinding are used successfully. 
Where the pressure of the tool against the wheel 
is kept low and care is taken to prevent over- 
heating, dry grinding is satisfactory, especially 
where small amounts of stock are to be removed. 
Wet grinding is to be preferred generally pro- 
vided the supply of water is ample. Little water 
is worse than none. There is less tendency for 
the wheel to load when used wet, and because 
of this fact and because of the absorption of the 
heat generated in grinding by the coolant the 
cutting action is much cooler and harder grades 
can be used with resulting economy. About one 
grade harder can be used in wet grinding than 
in dry grinding. 

A tool that has become heated in dry grinding 
can be cooled by dipping the shank in water, but 
not the tip, whilst alternate grinding and 
dipping in water must be avoided, 


Iron and Steel Production. 


The National Federation of tron and Steel 
Manufacturers, in their Statistical Bulletin for 
July, report that the number of blast furnaces 
in operation experienced a sharp decline during 
July, no fewer than 29 furnaces ceasing opera- 
tions during the month (of which six were 
damped down), while only one furnace was relit. 
At the end of the month, therefore, only 105 
furnaces were blowing, a number smaller than 
at any time since January, 1927, when the in- 
dustry was recovering from the coal stoppage of 
1926. Production of pig-iron declined from 
563,200 tons last June to 486,100 tons in July, 
compared with 671,900 tons in July last year. 

Steel production in July showed a slight rise 
compared with June, production in which month 
was affected by the Whitsun holidays, the re- 
spective figures being 600,100 tons and 621,400 
tons. The decline in production in Scotland, 
due to the Fair holidays, was thus rather more 
thar offset by a slight increase in most of the 
other districts. 

The Board of Trade’s price index number for 
iron and steel in July fell to 112.7 (1913 = 100), 
compared with 113.5 last June and 114.7 in July 
last year. The index for “all commodities ”’ 
declined to 119.2, compared with 120.7 last June 
and 137.4 in July last year. 

Returns received from 136 firms employing 
70,158 workpeople in July showed a decline of 
9,273 compared with last June and of 18,146 
compared with July, 1929. According to returns 
received from 138 firms employing 108,043 work- 
people, the average weekly earnings in June 
amounted to £2 16s. 6d., compared with 
£3 0s. 7d. in May and €2 18s. 8d. in April. 


Roadway Reinforced with Steel in Illinois.— The 
first test road embodying a new steel construction 
is being built on a section of the Sangamon County, 
Illinois, highway system. The road will have a 
carefutiy rolled and prepared formation, on which the 
steel base and curb will be laid. Next will follow a 
mastic sand cushion upon which will be placed a 
layer of 2}-in., or 3-in., bricks., with an asphaltic 
filler in the interstices between the bricks. The 


result, it is declared, will be an indestructible base 
with a smooth riding surface built into the structure 
with sufficient flexibility to meet all changes in tem- 
perature without breaks or cracks on the surface. 
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Static Condensers in the Foundry. 


By Kitowarrt.”’ 

It is safe to say that, in the majority of elec- 
trically-equipped foundries, the power factor i 
far below good practice, and that nobody in the 
plant knows what it is in plain figures.  Indue- 
tion motors running at less than full load tend 
to lower the power factor. Hence the cumula- 
tive effect of a number of induction motors run- 
ning at half-load will seriously affect the factor 
for the plant as a whole. 


Causes and Effects. 

While many readers may be familiar with the 
causes and effects of low power factor, it may 
not be amiss to recapitulate them briefly. Power 
factor is an engineering term used to express 
the percentage of the current taken from the 
mains and converted into mechanical power; in 
other words, the proportion of current effectively 
used to the total supplied. To attempt to ex- 
plain a technical phenomenon such as_ power 
factor in non-technical language is not an easy 
matter. Gne must use analogies, and _ they 
usually break down sooner or later. One, how- 
ever, that may help to appreciation of the sig- 
nificance of power factor is as follows. 

If we imagine water in the place of electricity, 
we can picture more readily what is happening. 
The generating station pumps this water to the 
factory in order that it may, under pressure, 
be used to drive the machinery, thus giving up 
its energy in the form of mechanical power; it 
is this energy that the consumer really wishes 
to purchase, not the water. After the water has 
done its work, it flows back to the power station 
to be pumped up again. Now this is just what 
happens with electricity. After it has given up 
its energy, it returns along the mains to the 
generating station, but in the case of alternat- 
ing current feeding a.c. motors, owing to the 
peculiar characteristics of this type of motor, 
they fail to make full use of the electric current 
flowing from the mains and utilise only a propor- 
tion, say, 9.75. The remainder of the current 
(called idle or wattless current) not usefully 
employed is thrown back into the mains; thus 
only 75 per cent. has been converted into actual 
energy, the other 25 per cent. representing a 
wattless load in the power station. 

The result is that the power authorities are 
compelled to provide larger plant and cables, in 
order to give the consumer the power he actually 
requires, than would be necessary if his power 
factor was unity. Take a hypothetical case of a 
power station with plant generating 5,000 h.p. 
connected to a foundry whose power factor is 
0.75, only 3,500 h.p. is actually utilised, as 25 
per cent. of the power is idle current returned to 
the mains. Nevertheless, in order to provide 
this 3,750 h.p., plant of 5,000-h.p. capacity has 
to be installed, with consequent overhead ex- 
penses. On the other hand, a foundry using the 
ame amount of power, but enjoying a high 
power factor, costs the supply company less for 
supply—hence tariffs based on costs of supply 
which necessarily varies with the power factor. 


High Power Factor. 

In these circumstances, it is obviously in the 
interest of both consumer and supply station 
that the power factor should be as high as pos- 
sible, and the question arises as to the best 
methods to be adopted in order to achieve this 
object. In the first place, it is necessary that 
the power factor of all the motors shall be high. 
Under the most favourable circumstances the 
power factor of the induction motor (the motor 
used on alternating current systems) of ordinary 
sizes is between 0.8 and 0.9. 

An a.c. induction motor gives its highest 
power factor when working at its maximum 
rated load, and this rapidly falls off when the 
motor is working on half-load or below. This 
variation calls for the grouping of machines and 
the sizes of motors in such a manner that they 
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all work as nearly as possible at their rated 
MaXimum Capacity. 

raking the above precautions, the normal 
power factor of plant in a foundry using induc- 
tion motors may well be maintained at as high 1 
value as is possible, without the use of special 
apparatus, but, in order further to improve the 
power factor, we have what is known as the 
static condenser. 

The condenser is a piece of apparatus which 
draws from the supply system a current which 
leads the voltage by 90 degrees, just exactly and 
precisely as the magnetising current drawn by 
the induction motor lags behind the voltage and 
working current by 90 degrees. One thus 
counteracts or offsets the other. A static con- 
denser may be directly connected across the 
terminals of an induction motor, its capacity 
heing proportioned to counterbalance the amount 
of magnetising current needed by that motor. 
In case of large condensers, they may be con- 
nected at the junction of the feeders supplying 
several motors and proportioned accordingly. 
The static condenser, beyond drawing a leading 
current from the line to offset the lagging cur- 
rent drawn by the induction motor, performs no 
useful work in the plant. 

In construction the static condenser consists of 
a large number of rolls of tin-coated paper built 
into frames and immersed in a tank of insulat- 
ing oil hermetically sealed. The most economi- 
‘al voltage is 600 volts, and, where the electric 
supply is at, say, 420 volts, a step-up transformer 
is supplied with the condenser to raise the 
pressure to 600 volts. 

Being a motionless piece of apparatus, it re- 
quires very little attention, and calls for no 
elaborate foundations. On the other hand, the 
prime cost is relatively high, and, should a break- 
down occur, it is, as a rule, necessary to return 
the whole apparatus to the manufacturer. 

The efficiency of condenser alone is approxi- 
mately 99 per cent., and with transformers 98.5 
per cent. in sizes over 100 k.v.a. Some supply 
authorities make it a rule not to allow motors of 
more than a given output below a certain power 
factor to be connected to their mains. This in- 
crease in power rates based upon low power 
factor is an equitable arrangement for placing 
the burden of waste where it belongs, and a con- 
sumer who can show that his load has a power 
factor approaching unity is entitled to the finan- 
cial advantage; the amount of such advantage 
should more than balance the expenditure in- 
volved in the purchase and installation of static 
condensers, 

Financial Advantages. 

An indication of the financial advantage 
obtained by using static condensers may be 
gathered from the following example of an indus- 
trial establishment having a large plant which 
was being charged for electrical power under a 
penalty clause. By installing static condensers, 
a saving of £660 per annum on the power bill 
was effected. The installation, it is stated, paid 
for itself in 22 months, which would indicate that 
the cost of the condensers, housing and installa- 
tion was about £1,200. In another case, with 
the condensers erected outside the works build- 
ing, the installation paid for itself in 10 months 
and effects a saving of £340. These examples 
serve to show that, while the cost of installing 
static condensers for power-factor correction is 
fairly heavy, the savings are considerable. 


THe Centrat Exvecrriciry Boarp have placed 
further contracts amounting to about £600,000. 
These include a large contract for general cables 
in connection with the South-East England elec- 
tricity scheme placed with W. T. Henley’s Tele- 
graph Works Company, Limited, London; a contract 
for general meters, placed with Messrs. Chamber. 
lain & Hookham, Limited, Birmingham, for” the 
Central England electricity scheme; and a contract 
for switchgear has been placed with Messrs. A. 
Reyrolle & Company, Limited. Hebburn-on-Tyne, 
this being the first to be placed in connection with 
the North-East England scheme. 
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Foundry Congress in Moscow. 


The first Congress of the Russian Technical 
Foundrymen took place from January 25 to 
February 3 in Moscow. About 500° foundry 
technicians attended trom all parts of Russia, 
Whilst Germany was represented by four repre- 
sentatives, other countries were unrepresented, 
The attention given to the Papers was note- 
worthy, the sessions lasting sometimes, when 
interesting discussions followed the Papers, from 
9 o’clock in the morning until 8 at night. 

The President was Prof. Lubzoff, of the 
Technical High School at Moscow. In the fore- 
ground was the discussion on the so-called Vive 
Years’ Programme of the Russian Government, 
by which the country, through building of new 
factories and modernising of old ones, should 
become extensively industrialised. In particular, 
agricultural machines, tractors, and so on, are 
to be manufactured on a large scale. Also, in 
the course of time, foundry equipment engineer- 
ing should become independent. 

A Paper given by Pror. AxENorr on ‘‘ Mould- 
ing Machine Work, Construction of New 
Moulding Boxes, etc.,’’ aroused special interest. 
Prof. Axenoff drew up a formula, from which it 
could be ascertained the number of castings for 
which it was worth while making a pattern plate 
for mounting on a moulding machine. A similar 
formula was also given as to whether a con- 
tinuous-casting plant was worth installing. 

The formula was as follows :— 

N = number of boxes made in the year. 

M = number of moulding boxes put down pg 
day, which can be made on the mould- 
ing machine. 

m = moulder’s wage on machine production 
per day. 

A = amortisation costs per year, erection and 
purchasing costs. 

B = upkeep costs of the machine per year, 
including repairs, oil, ete. 

r = loose pattern moulder’s wage per day. 

2 = number of boxes put down per day by 
hand moulding. 
Therefore : 


m 
-_* cost of the moulding of a box on the 
machine. 


Tr 
-_* cost of the box made by hand. 


One of the German Papers presented was by 
Ing. Evelt (of Hanover) on ‘ The Possibilities 
of Application of the Beardsley Piper Sand 
Slinger.’”’ Another was by Dr. Lincke on 
High-quality Cast Iron, and particular 
Ardelt ’ Process.” 

From the discussions of the Papers it could be 
seen that the Russians are not going to be 
satisfied with rudimentary methods and_ that 
they are pretty well informed as to all modern 
improvements. They study not only the British 
technical papers, but also the German, French 
and especially the American. In the ante-room 
of the lecture hall a quantity of technical litera- 
ture from many countries was to be found. In 
the modern buildings of the Orga-Metall and 
Metallo-import there is a noteworthy library, in 
which numerous papers, catalogues, commercial 
indices from all countries are methodically 
arranged. 

At the moment, according to ‘‘ Die Giesserei,”’ 
a foundry, having an area of 666 ft. by 666 ft., 
is being built. That the Russians are expert 
workmen everyone who has seen the huge bell 
in the Kremlin, which weighs 197 tons and which 
was cast in the year 1737, must know. 

Unfortunately, there was very little oppor- 
tunity to visit large foundries and other works. 
It was noticeable that everywhere there was a 
great scarcity of skilled workers. In one of tie 
foundries visited in Moscow there were no less 
than 250 unskilled being systematically taught 
moulding. : 
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Trade Talk. 


THe Uston or Sovrn Arnrican Raitways_ has 
placed an order for 3,010 steel tyres with the Steel 
Company of Scotland, Limited, Glasgow. 

THE MARKETING of imported steel shafts for golf 
clubs with an indication’ of their origin is recom- 
mended by the Standing Committee in their report 
to the President of the Board of Trade. 

THe AvsTrRaLIAN Iron & CORPORATION, 
Mount Kembla, New South Wales, intends to erect 
a continuous sheet and strip mill with an ultimate 
capacity of 60,000 tons of sheets and strip steel 
annually. 

THe *‘ Metmay,’’ built to the order of the Mel- 
may Steamship Company, Limited, by the Greenock 
Dockyard Company. Limited, has concluded success- 
ful trials on the Clyde. The has been 
specialiy designed and equipped for the rapid 
handling of cargo. 

WE UNDERSTAND that Messrs. C. A. Parsons & 
Company, Limited, of Heaton, Newcastle-upon-Tyne, 
have secured the contract for making the blades for 
the turbines of the new Cunard liner to be built on 
the Clyde. Fifty tons of metal are said to be 
required in this connection. 

TRACTOR PARTS manufactured at the Ford works 
in Ireland are to be assembled at a new plant which 
will be built at Genoa, Italy, at a 
£100,000. This plant is intended for 
motor cars and tractors, parts for 
manufactured at Barcelona. 

DvuRING THE next session of the Department of 
Commercial Products of the City of London College 
a course of twenty-five lectures on iron and steel will 
be given by Mr. T, Barton Ketty on Tuesdays, 
from 6.30 to 7.30, commencing September 23. The 
fee for the course is 25s. 6d. 

A NEW BRIDGE, to be constructed over the Clyde 
at James Street, will £116,614 and 
will give employment to about 200 men for a period 
of two years or so. Operations are expected to be 
commenced within a few weeks. The bridge will 
be constructed of steel girders, rising from concrete 
cylinders, and will replace the present structure. 

THe AMERICAN MANGANESE PrRopvucers’ Assocta- 
TION has filed a complaint with the Assistant Secre- 
tary of the Treasury at Washington charging that 
Russian manganese ore is being dumped into the 
United States. The iron and steel industry is repre- 
sented by Mr. T. J. Doherty, a member of the 
American Iron and Steel Institute. 

CANADA’S LATEST engineering feat, the Welland 
Canal, is complete, and was formally opened on 
Labour Day (September 1). The Canal, which 
has cost the Canadian Government about £24,000.000, 
runs across the Niagara Peninsula about ten miles 
west of Niagara Falls, connects Lakes Erie and 
Ontario, and overcomes a difference of of over 325 ft. 
in level. 

Tue Vono Company, of Duport Foundry, Dudley 
Port, Staffs, announce that the foundry and engi- 
neering section of their business has been converted 
into a limited company, under the name of Duport 
Foundries, Limited. The change was effected to 
facilitate the continued expansion of the business, 
and involves no alteration of the personnel, manage- 
ment or interests. 

THe Domrion Bripce Company, of Lachine, 
Quebec, Canada, is reported to have placed a con- 
tract with English steel] companies for 2,500 tons 
of steel. It is understood that this is the first 
order of its kind to be placed in this country, and 
that the new British preferential tariff rates are 
tending to divert business from American mills to 
sritish producers. 

From amoncst 24 British and Continental tenders 
submitted for the supply of twenty 2-4-0 main line 
express locomotives required by the Egyptian State 
Railways, that of Messrs. A. Borsig, of Berlin, has 
been accepted at a cost of £5,000 per locomotive. 
The lowest British tender was one submitted by the 
North British Locomotive Company, Limited, of 
Glasgow, at £5,796 per locomotive. 

Tue Great Western Rariway have laid a section 
of track near Maidenhead with steel sleepers sup- 
plied by the British (Guest Keen Baldwins) Iron 
& Steel Company, Limited. There is a steady 
increase in the use of steel sleepers, and large 
numbers have been laid in various parts of the 
country. Some time must elapse before their suit- 
ability for general use can be decided. 

THe pRetrminaries for the projected railway line 
from Baghdad to Haifa are being arranged, and a 
survey will begin as soon as the cool weather sets 
in. The construction of the railway to the Medi- 
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terranean will be followed by the laying of the 
pipe-line from the Iraq oil fields. The pipe-line 
will start at a point near Baghdad and extend for 
over 400 miles, through Iraq, across Transjordania, 
and Palestine to Haifa. 

MeMBeRS OF THE United Patternmakers’ Society 
in the Clydeside area are demanding a complete 
embargo on overtime. They requested the National 
Executive to agree to the imposition of such an 
embargo, but have been informed that they must go 
through the usual procedure of negotiation with 
employers. It has been decided, therefore, to con- 
sult the members of the Glasgow area as to the 
action that should be taken. It is complained that 
too mach overtime is being worked, while other 
members are unable to obtain employment. 

AMONG THE vzSSELS launched at shipyards in this 
country recently was the twin-screw steamer 
Kenya,” at the lLinthouse Yard of Messrs. 
Alexander Stephen & Sons, Limited. The dimen- 
sions of the vessel are 470 ft. by 64 ft. by 41 ft. to 
the shelter deck, with a gross tonnage of about 9,700 
tons, and she has been bnilt to the order of the 
sritish India Steam Navigation Company, Limited. 
At the Dalmuir Yard of Messrs. William Beardmore 
& Company, Limited, a single-screw cargo steamer 
was launched, this being 405 ft. long by 55 ft., and 
of 8,800 tons deadweight on a draft of about 25 ft. 

A caste from Bombay states that the Govern- 
ment is again going to the aid of the Tata Iron & 
Steel Company in pursuance of the scheme to protect 
the Indian steel industry. Thé company’s earnings 
for the year showed a falling off, mainly due to 
the fact that following the curtailment of the rail- 
way programme the Government purchased only 
100,000 tons of rails instead of 200.000 tons which 
the Tariff Board recommended the Government 
should purchase every year. The Government is now 
offering the company a price for its rail purchases 
provided the company agrees to withhold partial 
payment of the dividend on the second preference 
shares which the directors recently sanctioned. The 
company is considering the position. 

Tue Nationat AssociaTION OF MERCHANTS AND 
MANUFACTURERS, the chairman of which is Sir Hugh 
Bell, has issued a reply to the recent bankers’ 
resolution in favour of protection from British in- 
dustry. The Association, in the course of its reply, 
says that four years ago a number of distinguished 
bankers and commercial leaders signed a plea for 
the removal of tariffs and restrictions upon trade, 
on the ground that they raised prices, diminished 
production, created artificial dearness, and led to 
the impoverishment of Europe. Quite recently a 
resolution signed with some of the same names has 
been pubiished, appealing for ‘‘ reciprocal trade 
agreements between the nations constituting the 
British Empire,’’ and contemplating, as a condition 
of securing such agreements, the imposition of 
duties ‘‘ on all imports from all other countries.”’ 
The only reasons offered for this change of attitude 
are the disappointment of the hopes expressed four 
years ago, the increase of trade restrictions in the 
interval, and the growing sale of surplus foreign 
products in the British market. The Association 
thinks these reasons adequate for the sudden reversal 
of the system of free ports and open markets on 
which British commerce has been founded now for 
many years. It can find no reason for supposing 
that it is possible to remedy the present trade de- 
pression by adding to our Customs duties and thus 
diminishing our foreign trade, and does not believe 
that any stimulus afforded by protection to certain 
favoured industries at home could compensate for 
mischief of this kind. 


Obituary. 


Mr. Joseph Wittrm Whitson, M.I.C.E., 
M.I.Mech.E., died on September 3 at the age of 78. 
He was the co-founder with his father. also named 
Joseph William Wilson, of the Crystal Palace School 
of Engineering in 1872. Mr. Wilson was President 
of the Society of Engineers, 1892 and 1908, and an 
hon. member of the Junior Institution of Engineers. 


SRIQUETTING STEEL ‘Turnincs.—Messrs. Rose, 
Downs & Thompson, Limited, Old Foundry, Hull, 
write us that they manufacture presses to take care 
of machine-shop swarf, in answer to a letter on the 
subject from ‘8S. G. S.’’ This letter, it will be 
remembered, asked for a size of briquette suitable 
for the cupola ard to be composed of steel turnings. 


SEPTEMBER 11, 19380. 


Mr. James A. Farrer. President of the United 
States Steel Corporation, is now visiting France and 
Germany. He will return to America early in 
October. 

Mr. F. R. Hoaptey, Vice-President of the Farrel 
Birmingham Company of Ansonia, Connecticut. is 
at present in England on holiday. The Farrel 
Birmingham Company is one of the largest manu- 
facturers of rolls and sugar machinery in the United 
States. 

Cotonet J. B. Nemsox, C.M.G., D.S.O., C.A,, 
has been appointed director and deputy-chairman of 
Messrs. Vickers, Limited. in place of the late Mr. 
G. G. Sim, C.S.1.. C.I.E. Although Colonel Neil- 
son retains his appointment as deputy-chairman of 
Baldwins, Limited, this does not imply that there 
is any connection or working arrangement between 
the two companies. 

Wills. 


liarrison. S. G., engineer. of Cheadle 


Buck, H. <A.. of the British Metal Cor- 

poration. Limited £18,808 
Bowyer-SuytuH. D. M.. engineer. of Dum- 

fries Place. Cardiff £6.166 
Witson, Grorce Wittiam, of Cardiff, con- 

sulting marine engineer £15.392 
CHASSER, GEORGE, a director of Jones & 

Attwood, hydraulic engineers and 

Jones. E. P. S., of Penbury, Upper 

Walmer, Kent. formerly proprietor of 

the Rother Ironworks at Rve ... £12.072 
F. 8.. of Wylam-on-Tyne, chair- 

man of Messrs. Turner & Newall. 


3RIDGE. W.. a director of Messrs. David 
sridge & Company. Limited. of 
Castleton, near Manchester. engineers 
Lencu, H.. of Blackheath, Staffs, man- 
aging director of Messrs. T. W 
Lench, Limited, bolt and nut manu- 
facturers, of Excelsior Works, Black- 


£807,384 


£13.334 


StepHenson, E., of Stockton-on-Tees, 

managing director of Messrs. Worth, 

Mackenzie & (Company. Limited, 

engineers and founders, of Phenix 

Works, Stockton ... £8.626 


Contracts Open. 


Dunston-on-Tyne, October 10.—Steel-frame build- 
ings for power station, and 120-ton and 25-ton over- 
head electric travelling cranes, for the Newcastle- 
upon-Tyne_ Electric Supply Company, Limited, 
Carliol House, Newcastle-upon-Tyne. (Fee £2 2s., 
returnable. ) 

London, S.E., September 26.—13 locomotive 
boilers, for the India Store Department, Belvedere 
Road, Lambeth, S.E.1. (Fee 5s., non-returnable.) 

Longtown, September 15.—33 miles of 3-in. dia. 
and about half-mile of 2-in. dia. cast-iron water 
pipes, etc. Mr. J. C. Boyd, engineer, 18, Bank 
Street, Carlisle. (Fee £2, returnable.) 

Tarleton.—Light steel bridge, for the West Lan- 


cashire Rural District Council. Mr. H. B. Ward, 
consulting engineer, 26, North John Street, 
Liverpool. 


Reports and |] Dividends. 


Hawthorn, Leslie, Limited.—-Dividend of 5 per 
cent. per share, less tax, for year ended June 30 
last. 

Crompton Parkinson, Limited.—Profit, £103,613; 
to reserve, £15,000; final dividend on ordinary 
shares, 183 per cent., making 30 per cent. for the 
year. 

Dalimellington tron Company, Limited.—Final 
dividend on the ordinary shares of 7}d. per share, 
tax free, making 1s. O0$d. for the year, as compared 
with Is. 6d. for the previous year. 


A Large Casting.—The Otis Steel Company of 
Cleveland. U.S.A., has recently completed in its 
foundry the largest single-piece casting ever made 
in Cleveland (Ohio) and one of the largest made in 
America. The casting weighs just over 100 tons, 
is 13 ft. long and nearly 7 ft. high. 
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]| Jeephones Telegrams: V 


HEF 
MANUFACTURERS & PRODUCERS OF REFRACTORY MATERIALS OF EVERY DESCRIPTION. GENEFRAX 
ines) BRICKMAKERS - QUARRY AND wa CONTRACTORS & EXPORTERS. Sheffield 
LONDON London 
1483 Central Vos Glasgow 
GLASGOW Worksop 
South 1580 Monomarks 
WORKSOP 205 BCM / Gx 
AMBERGATE 7 BCM/ Magnesia 
GALSTON 49 incorporating BCM/ InAsulite 
THE GENERAL REFRACTORIES CO, LTD. THE MIDLAND REFRACTORIES CO, LTD. Neamt 
THOMAS BROOKE & SONS LTD. WORKSOP BRICK CO. LTD. GUISELEY SILICA CO. LTD. G'o, 
KELHAM ISLAND MILLS @ SULLBRIDGE BRICKWORKS GAYTON ROAD MILLS THE BATTS MILLS BRACKENMOOR FIRECLAY e LOUDOUN MILLS 


LOWGROUNDS 
SHEFFIELD WORKSOP Notts. AMBERGATE Derbys® KINGS LYNN WOLSINGHAM -Dur WORKS: STOCKSBRIDGE GALSTON: Ayrshire 
AND AT MANSFIELD, WARSOP, EBBERSTON, CORBRIDGE, BRAMCOTE. LUFFENHAM, TOW LAW. MONTGREENAN &c dc. 


LONDON OFFICE Head Office: GLASGOW OFFICE 
20 Budge Row EC4.(M*A.C.Turner) Wicker Arches, SHEFFIELD Dale (M* AW Montgomery) 


STEELFOUNDERS 


please remember 


SELL SAND 


BUT 


GIVE SERVICE 


Our experience and advice on Sand 
subjects are freely at your disposal. 
It may be that we can help you 
if you give us an opportunity. 


NOTE :—EXTRA STRONG “ YORKSHIRE SAND ” is highly concentrated 
and Reg ed more floor or mixing sand than any other sand 
in the world. 
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Pig-lron. 


MIDDLESBROUGH.—So far as present indica- 
tions suggest, the expected revival of the Cleve- 
land iron trade towards the end of the third quar- 
ter has not yet materialised, business at the usual 
weekly markets having been only slightly better 
than had been previously experienced for a long 
time past. There is certainly ample scope for more 
rapid improvement before confidence is fully re- 
stored, but this, of course, can only be accelerated 
by an early increase in demand, of which there are 
few visible signs at the moment. The encouraging 
action of the ironmasters in recently reducing prices 
should, however, have far-reaching consequences in 
stimulating more active buying, and thus assist in 
liquidating the accumulated stocks following a period 
of stagnation. It is satisfactory also to report that 
more inquiries are circulating, and it is understood 
that consumers are no longer indisposed to discuss 
forward contracts. Prospects of a bigger export 
trade are not encouraging, since Continental pro- 
ducers seem prepared to counter every price cut 
here by even greater sacrifices. Indeed, Continental 
iron is still coming into the Tees, and a further sale 
of 2,000 tons is reported. Quotations rule as fol- 
low :—No. 1 foundry iron 66s. per ton, No. 3 Cleve- 
land G.M.B. 63s. 6d., No. 4 foundry 62s. 6d., No. 4 
forge 62s. per ton. 

A slight improvement in the position of the East 
Coast hematite market may be noted in an increase 
of deliveries to Sheffield and a few sales to Italian 
consumers which open up the prospect of some in- 
roads being made into the heavy stocks still held 
at makers’ works. Prices are, however, unchanged 
at 7ls. per ton mixed numbers, with 6d. extra for 
No. 1 quality. On the North-West Coast Bessemer 
mixed numbers are quoted at 70s. per ton at works. 


LANCASHIRE.—Local markets for foundry pig 
continue quiet, although reports are favourable of an 
early improvement in the consuming industries. The 
bulk of the business passing is, however, chiefly for 
immediate needs, and few forward transactions are 
recorded. Prices are unchanged, Derbyshire and 
Staffordshire brands of No. 3 being quoted at 72s. 
per ton, with Scottish pig-iron at about 93s. per ton, 
including delivery equal to Manchester. 


THE MIDLANDS.—Throughout South Stafford- 
shire and the adjacent districts, ironfounders, with 
but few exceptions, are slack, although, as indicated 
previously, there is some slight activity in the light- 
castings trade. A few forward contracts have been 
booked, but the tonnage represented is not large, and 
the majority of present bookings are for small 
requirements to cover immediate needs. Orders are 
being taken at the minimum zone rates of 70s. for 
Northants and 73s. 6d. for Derbyshire and Stafford- 
shire No. 3, which figures include delivery to local 
stations. 


SCOTLAND.—There is no improvement to report 
in the Scottish pig-iron market. Founders report 
that orders are very scarce, and, in consequence, 
their pig-iron requirements are very much curtailed. 
Any purchases made are only for users’ immediate 
requirements. There is no change in prices, the 
quotation for No. 3 Scottish foundry iron remaining 
at 76s. 6d. f.o.t. furnaces, with 2s. 6d. per ton extra 
for No. 1. 
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Iron and Steel Markets. 


Finished Iron. 


This branch of the industry, so far as concerns 
the Black Country districts, continues in a very un- 
satisfactory position. Orders of any note are quite 
absent, and this particular feature is especially 
noticeable in connection with crown and the cheaper 
grades of iron. ‘he makers of Staffordshire marked 
bars are on a somewhat better footing and continue 
to keep fairly well occupied. Prices have undergone 
no change, crown bars being at from £10 to £10 5s., 
and nut and bolt iron from £9 to £9 5s., with 
marked bars at £12 10s. at works. The price of 
foreign bolt iron has again been reduced, and sup- 
plies are being offered freely, delivered to the 
Darlaston district, at £5 7s. 6d. to £5 12s. 6d. 


Steel. 


As a result of the collapse of the Continental 
Steel Cartel’s system of price control of semi-finished 
products and the consequent fall in prices, re-rollers 
have been making a few purchases of late, but 
buyers generally refuse to commit themselves far 
forward whilst the demand for finished material 
remains so restricted. At Sheffield the steel market 
remains still quiet and featureless. Acid billet re- 
quirements continue to be poor, but the demand for 
soft basic billets is reported to be slightly better. 
There is some talk of a revision of billet prices 
shortly. Wire-rod business is affected by heavy 
Continental competition. Prices continue as pre- 
viously given. The tinplate market remains in- 
active, with makers’ prices unchanged on the basis 
of 18s. for coke quality, net cash, f.o.b. Welsh ports. 


Scrap. 


Only a very poor demand can again be reported 
in the foundry scrap-metal trade, markets everywhere 
continuing practically idle. At Middlesbrough prices 
are unchanged, heavy ordinary cast-iron scrap being 
quoted at 55s., with best machinery quality 57s. 6d. 
In the Midlands cast-iron scrap has maintained its 
figure very much better than any other quality, and 
for really first-class material 65s. per ton is still being 
obtained. On the other hand, light cast-iron scrap 
is very weak at 50s. to 52s. 6d. per ton delivered. 
In Scotland the cast-iron scrap market is also easy. 
and first-quality machinery is still being quoted at 
63s. 6d.; ordinary cast is 5s. per ton less, steelworks 
cast 52s. 6d. to 55s. per ton, with cast-iron 
railway chairs 58s. 6d. to 60s., and light cast iron 
45s. per ton. The above prices are all per ton 
delivered f.o.t. consumers’ works. 


Metals. 


Copper.—Within a margin of a very few shillings 
fluctuations in warrant copper quotations of late 
have been unimportant, and while transactions have 
been mostly on prompt account, the tone of markets 
has been distinctly steady, with turnover about 
the normal average. ‘The price of £52 2s. Gd., c.i.f., 
for electrolytic, was maintained by the group, but 
cheaper copper was available, and any business done 
went at a shade under this price. Once again the 
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situation has settled down to a tug-of-war between 
buyers and sellers. 

Closing quotations :— 

Cash.—Thursday, £47 5s. to £47 7s. 6d.; Friday, 
£46 18s. 9d. to £47; Monday, £47 12s. 6d. to 
£47 15s.; Tuesday, £47 7s. 6d. to £47 10s. ; Wednes- 
day, £47 7s. 6d. to £47 8s. 9d. 

Three Months.—Thursday, £47 7s. 6d. to 
£47 8s. 9d.; Friday, £47 to £47 1s. 3d.; Monday, 
£47 12s. 6d. to £47 15s.; Tuesday. £47 10s. to 
£47 12s. 6d.; Wednesday, £47 8s. 9d. to £47 10s. 


Tin.—An unfavourable impression of the statisti- 
cal position, as expressed in the recently-issued re- 
turn for July, has developed a somewhat erratic 
tendency of prices in the standard market, with a 
rather weakening effect generally. The influx of 
metal at Liverpool is, of course, due to smelting 
from ore mined some months ago, and it is con- 
fidently expected that a check to increasing stocks 
in England will be followed at the end of this 
month by a reduction in visible supplies. 

Official closing prices :— 

Cash.—Thursday, £133 to £133 2s. 6d.; Friday, 
£133 5s. to £133 10s.; Monday, £133 12s. 6d. to 
£133 15s.; Tuesday, £133 12s. 6d. to £133 1is.; 
Wednesday, £133 15s. to £133 17s. 6d. 

Three Months. — Thursday, £134 lis. to 
£134 17s. 6d.; Friday. £135 to £135 5s.; Monday, 
£135 7s. 6d. to £135 10s.; Tuesday. £135 7s. 6d. to 
£135 10s.; Wednesday. £135 10s. to £135 12s. 6d. 


Spelter.—The trade inquiry for spelter is still very 
disappointing, and the price of the metal has moved 
within narrow limits. Resistance, however. is evident 
at the £16 level. Cartel arrangements are under- 
stood to be proceeding, but there is nothing fresh 
to report. 

Daily fluctuations :— 

Ordinary.—Thursday, £16 1s. 3d.: Friday, 
£15 18s. 9d.; Monday, £16; Tuesday. £15 18s. 9d.; 
Wednesday, £15 18s. 9d. 


Lead.—The market keeps very steady. but there 
is no point of special interest, and business with 
consumers is quiet. Arrivals this month will be 
rather ample, but the group is probably strong 
enough to control any surplus. 

The week’s prices have been :— 

Soft Foreign (Prompt).—Thursday. £18 3s. 9d.; 
Friday. £18 3s. 9d.; Monday, £18 5s.: Tuesday, 
£18 5s.;: Wednesday, £18 3s. 9d. 


Sirk JosepH has amplified his proposals 
regarding the production and stocking of pig-iron, 
for the benefit of the Ministry of Labour and the 
special sub-committee of the Economic Council 
which is investigating the conditions in the iron and 
steel industry. Indicating what line investigations 
should take, Sir Joseph says the base of his pro- 
posal is that pig-iron is one of our principal pro- 
ducts; that it does not deteriorate when kept in 
stock; and that labour forms a large percentage of 
the cost of its production. Furthermore, there is 
to be added the labour involved in transport of the 
iron and the carrying of foreign ores. Economy is 
also affected in that, if the works are wholly idle, 
they have still to be maintained in a condition to 
resume work when trade warrants. This upkeep of 
idle works is a serious attrition of the capital sunk 
in the enterprise. It is obvious, therefore, that the 
labour in the production of the pig-iron for stock 
would be stored energy. If the furnaces are not 
blowing, the men have to be sustained on the unem- 
ployment fund. Sir Joseph thinks that the indirect 
benefit of his scheme is too obvious to need re- 
counting. The circulation of more money through 
many hands would give a great impetus to local 
trade. 


Telephone : 52 & 53. 


CAST IRON FLANGED PIPES 
2in—12in. & CONNECTIONS. 024 in. dia. 


WE HAVE FIFTY YEARS OF ACCUMULATED EXPERIENCE AND METAL PATTERNS. 


JAMES & RONALD RITCHIE, LTD., 
MIDDLESBROUGH. __ Telegrams : “Ritchie, Middlesbrough.” 
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L.N.E.R. HIGH PRESSURE 
COMPOUND LOCOMOTIVE . 


CYLINDER PIC IRON. 
SPECIFIED BY THE LN.E R FOR THE CAST IRON LOW PRESSURE CYLINDERS 


OF THE ABOVE LOCOMOTIVE THEIR COMPLETE CONFIDENCE 15 THE RESULT 
OF LONG EXPERIENCE WITH WARNER CBR IN ALL THEIR LOCOMOTIVE CYLINDERS. 


TELEPHONE MIDDLESBROUGH 4265 TELEGRAMS REFINERY, MiDDLESBROUGH 


very 
Le 
‘ 


16 


COPPER. 
£ d. 
Standard cash » 
Three months 4 6 
Electrolytic oe - 5010 0 
Tough ee ee - 4910 0 
Best selected 0 0 
Sheets ee es o wee 
India ee ee 
Wire bars .. = 8 
Do. October 
Do. November .. 
Ingot bars .. ee 
H.C. wire rods es -- 6310 O 
Off. av. cash, August o 4711 & 
Do., 3 mths., August .. 47 12 5° 
Do., Sttlmnt., August.. 47 11 3 
Do., Electro, August .. 51 4 6 
Do., B.S., August -- 5014 8% 
Do., wire bars, August .. 51 14 6 
Solid drawn tubes oe 119d. 
Brazed tubes oo 
Wire én ee ee 
BRASS. 
Solid drawn tubes 104d. 
Brazed tubes ee 123d. 
Rods, drawn 10}d. 


Rods, extd.orrlid. .. .. 64d. 


Rolled metal. Sid. 
Yellow metal rods 
Do. 4 x 4 Squares ee J 
Do. 4 x 3 Sheets TH. 
TIN. 
Standard cash 133 15 0 
Three months 135 10 0 
English 135 0 0 
Bars . 137 
Australian 13415 
Eastern 137 10 0 
Banca 13712 6 
Off. av. cash, August -- 188 1 2 
Do., 3 mths., August .. 136 14 6} 
Do., Sttlmt., August .. 135 1 6 
SPELTER. 
Ordinary ° 118 9 
Remelted ° 1415 0 
Hard 125 0 
Electro 99.9 18 7 6 
English ° 167 6 
India - 4650 
Zinc dust .. ee 22 00 
Zinc ashes .. ee ce £0 0 
Off. aver., August. . — 
Aver., spot, August -- 1519 Of 
LEAD. 
Soft Ppt. ee 283 9 
English 1910 0 
Off. average, "August 18 4 88 
Average spot, August .. 18 5 104 
ZING SHEETS, &c. 
Zinc sheets, English o 0 
Do. V.M. ex-whf. -- 2 00 
30 0 0 
Boiler plates oe 2100 
Battery plates .. 2210 0 
ANTIMONY. 
eee brands, Eng. - 38 0 0 
ese ee 27 00 
Crude +e 2110 0 
QUICKSILVER. 
Quicksilver ee -- 2210 0 
FERRO-ALLOYS AND 
STEEL-MAKING METALS. 
Ferro-silicon— 
25% ee oe FR 6 
45/50% .. ee 0 
15% ° 1810 0 
Ferro-vanadium— 
35/50% 12/8 Ib. Va. 
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WEEKLY PRICE CURRENT. 


Ferro-moly bdenum— 


70/75% c. free 4/2 lb. Mo. 

23/25% caroon-free Ib. 
Ferro- aan 20/25% .. £16 0 0 
Ferro-tungsten— 

80/85% .. 2/3 Ib. 
Tungsten. metal powder— 

98/99%, 2/6 lb. 
Ferro-chrome— 

2/4% car. £30 10 0 

4/6% car. £23 12 6 

6/8% car. £22 7 6 

8/10% car. £22 0 0 


ee 1 

Max. 1% car. ee - £37 7 

Max. 0.70% car. .. - £42 0 

70%, carbon-free .. oo Aid. tb. 
Nickel—99% cubes, or 0 0 
Ferro-cobalt .. 9/8 Ib. 
Aluminium 98/99% . os 
Metallic chromium— 

96 /98% 2/7 Ib. 
Ferro-manganese (net)— 

76/80% loose £11 0 Oto £ll 15 

76/80% packed £12 0 0 to £12 15 

76/80% export £10 10 Oto £ll 0 
Metallic manganese— 

94/96% carbonless 1/4 Ib. 

Per ton unless otherwise stated. 


ooo 


HIGH-SPEED TOOL STEEL. 


Finished bars, 14% tungsten £0 2 2 
Finished bars, 18% tungsten £0 3 0 
Per lb. net, d/d buyers’ works. 

Extras— 
Rounds and —- 3 in. 
and over 4d. Ib. 
Rounds and squares, under 
fin.to}in. .. 
Do., under } in. to 3, in 
Flats, } in. x din. to under 
lin. x jin... ee 
Do., under $ in. x fin. .. 
Bevels of approved sizes 
and sections .. 6d. Ib. 
Bars cut to length, 10% extra. 


£s.d. £8. 
8 
2 


3d. Ib. 
1/- lb. 


3d. Ib. 
1/- lb. 


South Wales— 
Heavy steel 
Bundled steel and 

shrngs. 
Mixed iron and 
steel 
Heavy cast iron 
Good machinery 
foundries. . 


210 Oto 


9 
214 O0to2 


bo 


Cleveland— 
Heavy steel 2 
Steel turnings 2 
Cast-iron borings . 
Heavy forge la — 
W.I. piling scrap .. 3 
215 2 


Cast-iron scrap 


Midlands— 
Ord. cast-iron scrap 2 100to 2 12 6 
Heavy wrought 2 j 


Steel turnings 1 7 6tol 10 0 
Scotland— 
Heavy steel ; 213 6 
Ordinary cast iron ° 218 6 
Engineers’ turnings 115 6 
Cast-iron borings . - 113 9 
Wrought-iron piling o. 876 
Heavy machinery .. eo 836 
London—Merchants’ bu rices 
delivered 
Copper (clean) .. o 4200 
Brass 31060 0 
Lead (less usual draft) 
Tea lead .. -- 1215 0 
Zinc. . 9 0 0 
New aluminium cuttings . - 56 00 
Braziery copper .. -- 39°00 
Gunmetal . oe -- 42 0 0 
Hollow pewter ee -- 100 0 0 
Shaped black pewter 7% 00 


PIG-IRON. 
(f.0.t. unless otherwise stated.) 
N.E. Coast— 


Foundry .. ee 66/- 
Foundry No.3... 63/6 
Foundry No. 4 62/6 
Forge No. 4 62/- 
Hematite No.1 .. 71/6 
Hematite M/Nos. .. 71/- 
N.W. Coast— 
Hem. M/Nos. d/d Glas. 81/6 
a « a Birm. 88/6 
Midlands— 
Staffs.common* .. 

» No. 4 forge* 68/6 

» No.3 fdry.* ee 73/6 
Shrops. basic oo 

» Cold blast, ord. .. 

» Tolliron .. 
Northants forge* .. 65/- 

ne fdry. No. 3* 70/- 
Derbyshire forge* . . oe 68/6 

fdry. No.3*  .. 73/6 

basic* 

*d/d Black Country dist. 
Scotland— 
Foundry No. 1 oe 79/- 

No. 3 76/6 
Hem. M/Nos. 78/- 

Sheffield (d/d 

rby forge 63/6 

»  fdry. No.3 68/6 
Lines. forge — 

»  fdry. No.3 70/- 
E.C. hematite 83/6 
W.C. hematite 86/6 

Lines. (at furnaces)— 
Forge No. 4 ee os _ 
Foundry No.3... oe 
Basic oe oe 
Lancashire (d/d eq. Man. ght 
Derby forge 67/- 
»  fdry. No. [- 


Staffs foundry No. 3 72/- 
Dalzell, No. 3 105 /- to 107/6 


Summerlee, No. 3 . 93/- to 94/- 

Eglinton, No. 3... 93/- to 94/- 
Gartsherrie, No. 3.. 93/— to 94/- 
Monkland, No.3 .. 93/- to 94/- 
Shotts, No. 3 93/- to 94/- 


FINISHED IRON AND STEEL. 
Usual District deliveries for iron ; delivered 
consumers’ station for steel. 


Iron— #ead 
Bars (cr.) 105 O0tol0 15 O 
Nut bolt iron . 90 0 
Hoo .. 1015 Otol2 0 0 
Marked bars (Staffs) 1210 0 
Gas strip . 1015 Otol2 O O 
Bolts and nuts, yin. x 4in. 15 6 0 

Steel— 

Ship plates 815 Oto 817 6 
Boiler pits. 915 0tol0 10 0 
Chequer pits. -- 1012 6 
Tees oe O76 
Joists ‘ - 810 0 
Rounds and a 3 in. 
to 5$ i 9 7 6 
Rounds under 3 i in. ‘to fi in. 
‘and upwards 
Flats—8 in. wide and over 8 12 6 
a under 8 in. and over5in. 817 6 
heavy os SRS 
Fishplates .. -- 12200 
Hoops (Staffs) 9 5 O0to9 15 O 
Black sheets, 24g.9 12 6to9 15 0 
Galv.cor.shts., 24g. 1117 6 
Galv. fencing wire, 8g. plain 12 0 0 
Billets, soft.. 5 5 0 
Billets, hard 710 O0to8 0 0 
Sheet bars .. 515 O0to6 0 0 
Tin bars... +e 600 
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PHOSPHOR BRONZE. 
Per Ib 


Strip .. ee ee 1/03 
Sheet to oe 1/1} 
Wire oe ee 1/13 


Tubes... oe oe oe 1/5} 
Castings .. oe oe 1/it 
Delivery 3 cwt. free. 
10% phos. cop. £30 above B.S. 
15% phos. cop. £35 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. Cuirrorp & Son, 


NICKEL SILVER, &c. 
per lb 


Ingots for raising -- 8d. to 1/2 
Rolled— 
To Qin. wide .. 1/2 tol/8 
To l2in. wide .. 1/2} to 1/8} 
To l5in. wide .. 1/2$ to 1/84 
To 18in. wide .. 1/3 to1/9 
To 2lin. wide .. 1/3$ to 1/9} 
To 25 in. wide 1/4 to1/lo 
Ingots for spoons and forks 8d. to 1/ 
Ingots rolled to spoon size 11d. to 1/74 
Wire round— 
3/0to1l0G. .. 1/5$ to 2/0} 
with extras according to gauge. 


AMERICAN IRON AND STEEL. 
At Pittsburgh unless otherwise stated. 


Dols. 
No. 2 foundry, Phila. -- 19.76 


No.2 foundry, Valley .. .. 18.00 
No. 2 foundry, Birm. .. — 
ic ee 19.76 


Bessemer .. oo 290.26 


Malleable . oo 290.26 
Grey forge ° 19.26 
-mang. 80% oe 94.00 
O.-h. rails, h’y, at mill .. -. 43.00 
Sheet bars os 31.00 
Wire rods ee 36.00 
Cents. 
Iron bars, Phila. .. 
Tank plates =e ee oo 
Skelp, grooved steel oe 4600 
Skelp, sheared steel 
Steel hoops eo 1.96 
Sheets, black, No. 24 
Sheets, galv., No. 24 .. $.00 
Sheets, blue and, No. 13 ee 2.06 
Wire nails. . 2.00 
Plain wire. 2.30 
Barbed wire, galv. 2.80 
Tinplates, 100-lb. box .. 
COKE (at ovens). 
Welsh foundry .. +» 25/- to 27/6 
furnace M/-to2l /6 
Durham and Northumberland— 
” foundry. . 15/ -to 15/6 
» furnace... .. 14/-to 14/6 
Midlands, foundry oe 
» furnace os 
TINPLATES. 
f.o.b. Bristol Channel ports. 
I.C. cokes .. 20x14box .. 18/- 
-- 28x20, .. 36/- 
- 20x10, 26/- 
183x114 ,, 18/9 
C.W. oo ME 
- 23x20, .. 33/6 


Terneplates. . 28 x 20 
box basis f.0.b. 


SWEDISH IRON & STEEL. 


ig-iron.. 0 to £710 6 
Bars, hammered, 
i 10 0to £18 10 0 
Bars and nail- 
rods, rolled, 
basis £1517 6to £1615 0 
Blooms -- £10 0 Oto£l2 
Keg steel .. £32 0 Oto £33 0 
Faggot steel £20 0 Oto £24 0 0 
Bars and rods 
dead soft, steel£l1l 0 Otofl4 0 0 
All per English ton, f.o.b. Gothenburg. 


Fert rome 
lt 
1 
1 
1 
1 
1 
SCRAP. 
6 
0 
7 
0 
15 
5 
l 
17 
17/- 
32/6 per 
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AVERAGE MONTHLY PRICES OF FURNACE COKE D/D MIDDLESBROUGH. 


Feb. March April May June July Aug. Sept. Oct. Nov. Dec Yearly 
average. 
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WILLIAM JACKS COMPANY, 


WINCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 


BIRMINGHAM. 


BENNETTS HILL, 


All grades FOUNDRY, 


SPECIALS, &c. 


NON-FERROUS METALS 


HEMATITE, BASIC, 


LEAD, SPELTER, ANTIMONY, CHROME ORE, 


TIN, 


COPPER, 


JACKS COMPAN 


i 


ZETLAND F 
MIDDLESBROUGH. 


19, ST. VINCENT 
GLASGOW. 


| 
17 
Gas 
Wate 
Stea 
sis. 
sept. 
fl ” 
[53 ” 
Year. 
a 
3 
0 
1897... 6 8 
1898 6 
1899 6 
9 
9 
1904S. 9 3 
6 
1909 0 5 
| 
1 
ols. 1917 0 
76 1918 5 
1 { 1 
1924) 21 8 
). 26 1925 ..  .. 1 i 
). 26 
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FOUNDRY TRADE JOURNAL. 


SEPTEMBER 11, 1930. 


SMALL ADVERTISEMENTS. 


Notice. 

Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/-. 
(A remitt hould ac pany instructions.) 


SITUATIONS VACANT AND WANTED. 


OUNDRY Manager, disengaged; good 
organiser; experienced in mixing of metals, 
cupola practice, and piece-rate fixing; light or 
heavy casting.—Box 602, Offices of THE 
Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


OUNDRY Manager required, deal with 30 
tons weekly, light and medium Grey Iron 
Castings; Wolverhampton; expert on produc- 
tion and machine moulding; opportunity join 
board.—Box 608, Offices of Tuer Founpry 
Trapve JournaL, 49, Wellington Street, Strand, 
London, W.C.2. 


MRA VELLER with connection in London and 

South wanted for grey iron castings. 
—Write Box 598, Offices of THe Founpry 
TraDE JouRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


ANTED, an Assistant Foreman Steel 

Moulder for large steel foundry in Cal- 
cutta. Applicants must have had at least five 
years in charge of a modern steel foundry pro- 
ducing light- and medium-weight castings on 
a mass-production basis. Experience with latest 
moulding-machine practice essential, also 
patternmaking. Salary Rs. 500 to Rs. 600 per 
month. Three years’ agreement. Second-class 
passage out and home.—Apply, No. 10, 
** Advertiser ’’ Office, Dundee. 


PROPERTY. 


11 ACRES WORKS SITE. 
SHEFFIELD. 
145,000 Sq. Ft. of SHOPPING, 
Compact and Convenient, 
SIDING CONNECTIONS 
with L.M. & S. and L. & N.E. Rlys. 
WELL-BUILT & COMMODIOUS OFFICES 


Will Sell whole or in lots to suit customers or 
Let on favourable terms. Unique opportunity 
for Manufacturers. 


Apply— 
THOS: W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


NOTICES. 


Crry or Lonpon. 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE. 


Jewry Street, Aldgate, E.C.3. 


DEPARTMENT OF METALLURGY. 


The following special courses of instruction 
will be given during the Session 1930-31, com- 
mencing Monday, September 22, at 7 p.m. 


FOUNDRY PRACTICE. 
By A. F. Grass. 


The course, which will consist of lectures, 
demonstrations and practical work in moulding 
and casting, is arranged for metallurgists and 
those engaged in Engineering and Foundry 
Work and will be of value to those interested 
in the production of all classes of castings. 

Full particulars of the above course and also 
of the general courses given in the Department 
of Metallurgy may be obtained upon application 


to 
Gro. Patcurn, A.R.S.M., M.I.M.M., 
Principal. 


NOTICES—Continued. 


MACHINERY—Continued. 


BOROUGH POLYTECHNIC, 
BorovGu Roap, 8.E.1. 


ENGINEERING DEPARTMENT. 
Evening Classes and Grouped Courses of In- 
struction are specially arranged for Appren- 
tices, Improvers and Craftsmen in the 
Foundry Trade, the following subjects being 
included :— 
Foundry Practice, Workshop Processes, Metal- 
lurgy, Technical Drawing, Practical Mathe- 
matics, Engineering Science, Mechanics of 
Foundry Equipment, Chemistry of Metals, 
Foundry Management and Costs, Oxy-Acetylene 
Welding and Cutting, Electric Welding. 
Enrolment :— 

September 15, 17 and 19, 7 to 9 p.m. 
Sessional Fees to London Students :— 
Grouped Coirse ............. 30s. 

Single Subjects ............ 20s. 
Students living in other counties may be 
admitted at London fees under certain con- 

ditions. 
Prospectus will be forwarded on application. 
J. W. BISPHAM, 
Principal. 


PATENT. 


MPHE Proprietor of British Patent No. 281364 

for Improvements in the Art of Working 
Metal Strip by such a Tension and Compression 
as to produce a Resultant slightly exceeding the 
Elastic Limit of the Metal, is desirous of enter- 
ing into negotiations with interested parties for 
the granting of Licences thereunder on reason- 
able terms or for the sale of the Patent out- 
right.—Communications please address to 
Messrs. Dicker, Porrak & Mercer, Chartered 
Patent Agents, 20-23, Holborn, London, E.C.1. 


MACHINERY. 


YVALLWoRK Pneumatic Moulding Machines 
for Boxes, 125 in. x 17$ in. Cheap. 
6-ft. Sand Mill, underdriven. £35. 
30-in. Tilghman Cabinet Sand Blast Plant, 
complete. Low price. 
Air Compressors, Air Hoists, Cupola Blowers, 
Exhaust Fans, Electric Motors, etc. 


8. C. Bursspy, A.M.I.C.E., 215, Barclay Road, 
Warley, near Birmingham. 


MISCELLANEOUS. 


DVERTISER can introduce to small foundry 

profitable new line of business.—‘* G. D.,” 
Box 606, Offices of THe Founpry Trape 
JouRNAL, 49, Wellington Street, Strand. 
London, W.C.2. 


GANISTER, best quality for cupolas, also 
for Steel Works.—Astsury Smica Com- 
pany, ‘‘ The Brooms,’’ Park Lane, Congleton. 


ATTERNS.—Inferior Patterns make trouble 

in the foundry. Why not buy the best— 

they cost very little more.—Send to FurMston 
& Lawtor, Letchworth, Herts. 


GQ AND.—Unlimited Supplies Loaded F.O.R. 
Formby, L.M.S.R., and Leeds & Liver- 
pool Canal Company. For Samples and Prices 
apply to E. C. Jones & Sons, Howard House, 
Andrew's Lane, Formby. 


GQ OLID-BACK Foundry Brushes made with 

best British H. & T. Steel Wire. Wonder- 
ful value. Send for illustrated list and nearest 
distributor.—-Prices quoted for special patterns 
to Brusues, Livirep, Foundry Depart- 
ment, Robert Town, Liversedge, Yorks. 


WANTED, complete copies, bound or un- 
bound, of THe Founpry TraDE JouRNAL 
from 1902 to 1929.-—Offers to Box H. J. D., 
Offices of THe Founpry TrapE JOURNAL, 49, 
Wellington Street, Strand, London, W.C.2. 


AND Thrower or Disintegrator wanted.— 

Full particulars and price, Box 600, 

Offices of THe Founpry Trape JourNAL, 49, 
Wellington Street, Strand, London, W.C.2. 


AND MIXERS.—New and Secondhand 

Ask us to quote.—W. Breatzy & Com- 

pany, Limirep, Prospect .Works, Hawksley 
Avenue, Sheffield. 


LECTRO-MAGNETIC Separator Pulley 

Equipment, studded-belt pattern, 4-ft. 
centres, dynamo 110 volts, suitable foundry 
sand, slag, etc. Also Alldays & Onions Blower, 
12-in. outlet, good condition, £10.—Box 604, 
Offices of THe Founpry Trape Journat, 49, 
Wellington Street, Strand, London, W.C.2. 


For Sale, Edge Runner Grinding Mill, pan 
4 ft. 6 in. dia., under-driven; in perfect 
order.—J. Boor & Son, Congleton, Cheshire. 


Cupola Flux in block form 

cleanses and desulphurises all cupola 
mixtures. No increase in cost of mixtures, but 
an actual saving is obtained owing to the pro- 
duction of better metal and owing to less wear 
on the furnace linings. ‘‘ Puric’”’ is also sup- 
plied for use in the melting of Brass and 
Bronze, and is undoubtedly the most satisfac- 
tory medium for effectively cleansing molten 
Copper Alloys. 

Over 600 foundries have testified to the ad- 

vantages of using ‘‘ Puric.’’ Send for a trial 
ewt. 
Write Bercrorr & Partners, LiMiTED, the 
Foundry Chemists, Retort Works, Mappin 
Street, Sheffield, Foundry Consultants and Ad- 
visors, Metallurgical Chemists. Analysis and 
Testing carried out at low rates at The Labora- 
tories, St. Peter’s Close, Sheffield. Write for a 
copy of ‘‘ The Foundry Times and Topics,”’ sent 
post free quarterly. 


THOS: W. WARD, LTD. 


CINCINNATI No. 3 12-in. x 48-in. Universal 
Grinder. 

NAXOS-UNION 10-in. x 24-in. Universal Pre- 
cision Reamer Backing-off Grinder. 

NAXOS-UNION 28-in. x 102-in. Plain Crank- 
shaft Grinder. 

B.S.A. Coventry-Pattern Centreless Grind- 
ing Machine, for work about 4 in. to 1 in. dia. 
x 64 in. long. 

Three 6-wheel Coupled 16-in. LOCOMOTIVES 
(Yorkshire Engine Company); copper firebox, 
steel tubes; 160 lbs. w.p. 

20-ton ‘‘ Hodgson’? LORRY WEIGH- 
BRIDGE, platform 18 ft. x 8 ft.; loose-weight 
type. 

One 20-n.h.p. PORTABLE STEAM ENGINE 
AND BOILER. 

SEVERAL HUNDREDS OF TANKS, rect- 
angular and circular, 10 galls. capacity and up- 
wards. 

PRESSURE RECEIVERS, 24 ft. 0 in. x 
4 ft. 6 in., hydraulically tested to 300 Ibs. per 
sq. in. 

(ASK FOR “ ALBION ’” MACHINERY 
CATALOGUE.) 


ALBION WORKS, SHEFFIELD. 


"Phone: 287 SLOUGH 


SANDBLAST PLANTS 
12’ x 9 Room Plant, complete with compressor and 


Large Barrel Plant, suitable for castings up to 
7 Ib. weight, complete with compressor and all 


equipment .... 


Cabinet Plant, complete with vertical compressor 
and ali equipment.... 


ABOVE ARE IN STOCK, ready for use. 


LARGEST STOCK OF FOUNDRY PLANT IN 
ENGLAND. _ PLEASE SEND FOR LISTS. 


BUY FROM ME AND SAVE MONEY 


Avex. HAMMOND, Machinery 
14, AUSTRALIA ROAD, SLOUGH 


a 


A 
all equipment £340 
£180 


